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Summaries
Watching the watchers: assessing the nature and extent of 
children’s screen time using wearable cameras
Belinda M Lowe, Moira Smith, Richard Jaine, James Stanley, Ryan Gage, Louise Signal

Children’s after-school screen use was analysed in the 2014/2015 New Zealand Kids’Cam study. Children 
aged 11–13 years wore an automatic camera that took photos of their surroundings every 7 seconds. 
Children spent a third of their after-school time on screens, including over half their time after 8 pm. 
Children were mostly watching programmes and gaming. There is urgent need for policy to protect 
children online.

Description and accuracy of antibiotic allergy labels at North Shore Hospital
Liam D Kelly, Tim Cutfield, Kerry Read

My paper shows that in North Shore Hospital the accuracy of recorded adverse reactions to the most 
commonly used class of antibiotics was only 66%. We showed that the utilisation of a focussed interview 
with patients can potentially remove this inaccurate label from a significant proportion of these patients, 
with either an interview alone, or with the use of a test dose of the medication. This interview can 
be conducted by the frontline staff that are already interviewing these patients as part of their initial 
assessment in the hospital. This would have great benefits for the patients and for the health service in 
New Zealand.

Ethnic group differences in patient satisfaction with GP services: 
findings from the New Zealand Attitudes and Values Study
Carol H J Lee, Chris G Sibley

This study found that lack of GP cultural respect is a key contributor to lower GP satisfaction levels 
among Māori, Pasifika and Asian peoples in New Zealand. Ratings of GP cultural respect were a more 
important determinant of GP satisfaction than patient demographic characteristics (e.g., age, gender, 
deprivation level of neighborhood). It is important to support GPs to provide more culturally respectful 
services for diverse groups, as high GP satisfaction is strongly linked with ratings of better healthcare 
access and health outcomes.

Incorporating faecal haemoglobin measurement using the faecal immunochemical test (FIT) 
in the referral, triage, and prioritisation pathway for patients with colorectal symptoms
James Falvey, Chris M A Frampton, Richard B Gearry, Ben Hudson, Lucinda Whiteley

Patients with bowel cancer (colorectal cancer [CRC]) often have few or no symptoms until the cancer 
is advanced. Meanwhile, although bowel symptoms are a common problem, most patients with bowel 
symptoms do not have a serious underlying cause such as CRC. Consequently, symptoms on their own 
are not a good decider of who should undergo bowel investigation. The current access criteria for bowel 
investigation in New Zealand are largely based on bowel symptoms, and this symptom basis likely 
contributes to high demand for investigation (usually by colonoscopy), even though few of these people 
have a serious cause detected. Detecting blood in the bowel motion using the faecal immunochemical 
test (FIT) is a powerful way of determining who is at risk of bowel cancer. This paper summarises the 
data that has been published internationally about the accuracy of FIT for CRC in patients with bowel 
symptoms (as opposed to those without bowel symptoms as per bowel screening). We hope that our paper 
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will promote discussion regarding the use of FIT in symptomatic cases, and hasten the introduction of 
FIT in the diagnostic process for New Zealanders with bowel symptoms.

The long-term impacts of COVID-19 on confirmed cases at least 12 months post-
infection in Wellington, New Zealand: an observational, cross-sectional study
Nethmi Kearns, Neakiry Kivi, Emily Dickinson, Emma Mayo, Allie Eathorne, 
Augustus Anderson, Richard Beasley, Craig Thornley, Annette Nesdale

This study looked at the presence of ongoing symptoms and abnormalities in blood samples in confirmed 
cases of COVID-19 from the first wave within the Greater Wellington Region. The questionnaires and 
blood samples were done at an average of 1.7 years after first onset of COVID-19 symptoms. Just over half 
the participants felt that their current overall health was worse than it was prior to getting COVID-19. 
90% of participants reported at least two ongoing symptoms since their first illness with COVID-19. There 
were minimal abnormalities in blood samples. This study shows that there is a wide variety of ongoing 
symptoms in participants, however a causal relationship between COVID-19 and these symptoms cannot 
be established.

A new national health system: the opportunity to address data 
quality issues in maternal immunisation coverage
Matthew Hobbs, Amber Young, Nikki Turner, Pauline Dawson, 
Esther Willing, Peter McIntyre, Christine G McIntosh

Obtaining accurate data on maternal immunisation is fraught with challenges. However, the recent 
New Zealand Health and Disability System Review focussed on the need for system-wide approaches to 
ensure the health system achieves better and equitable outcomes. The current environment of health 
reform presents a timely opportunity to address the challenge of low maternal immunisation coverage, 
which requires high quality data on immunisation coverage.

Towards a national equitable and sustainable clinical research 
infrastructure for Aotearoa New Zealand
Lisa K Stamp, Matire Harwood, Stuart Dalziel, Tom Love, David Moore, 
Kelvin Woock, Katrina Sharples, Frank Bloomfield

Clinical trials are a critical element of a modern, high-functioning, learning healthcare system. Clinical 
trials provide access to novel, as yet unfunded, treatments and deliver cutting-edge healthcare. Evidence 
from clinical trials ensures appropriateness of healthcare, allows disinvestment from practices that are 
found not to improve outcomes or be cost-effective and supports introduction of new approaches, all of 
which lead to improvement in health outcomes. Research must be recognised and promoted as a core 
activity for clinical staff at all levels of the healthcare system rather than something to be tolerated or 
even hindered. We report on a proposed National Clinical trials infrastructure for Aotearoa New Zealand.

The planning of cancer screening programmes
Brian Cox, Gil Barbezat, Murray Pfeifer, Alice Macklow, Dave MacKay, Melissa Vining, Phil Bagshaw

Cancer screening adds a considerable workload to oft over-stretched diagnostic services due to the large 
numbers of people who have positive screening tests. Specialists, and the resources to support them, 
tend to be in short-supply in many regions and specialist diagnostic services can become more difficult to 
access for patients with symptoms. The diagnostic services need to be included in all computer planning 
models of cancer screening so that the effect of screening on access to diagnostic services for people 
with symptoms can be predicted and the increase in staff, their training, and the facilities needed, can 
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be completed before cancer screening is undertaken. Insufficient planning for each of the national 
cancer screening programmes has occurred when they were established and this has also occurred in 
the national bowel screening programme.

Who does not benefit from our national breast screening 
programme and who should have oversight?
Ineke Meredith, Ross Lawrenson

The recent report on the delays for mammography encountered by women in the Wellington Region 
reminds us that the organisation of cancer screening is far from straightforward. Screening can reduce 
mortality from cancer, but it is costly and the benefits are only seen many years in the future. There 
is also the ability for cancer screening to cause harm and worsen inequity. Thus, ensuring the quality, 
safety and acceptability of our breast screening programme is important.
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Cancer screening and better 
clinical diagnosis should not be in 
competition
Mark Elwood

In this volume of the Journal, we publish two 
articles that raise a challenging issue: how can 
we manage a screening programme and also 

protect or enhance the normal process of clinical 
diagnosis? Cox at al.1 point to limitations in colposcopy 
services for cervical cancer and treatment services 
for breast cancer, and state that the limitations of 
clinical services—particularly for colonoscopy—
necessitated a reduction in test sensitivity and a 
narrower age range for the bowel cancer screen-
ing programme when first introduced. Meredith 
and Lawrenson2 argue that screening for breast 
cancer can impact the services for symptomatic 
patients and exacerbate existing inequities. They 
state that a screening programme should be part 
of an integrated service for the diagnosis and 
treatment of all patients. These papers come at 
a good time: recent major reviews of the breast 
and cervical screening services have called for 
major changes.3–6

In many ways, the screening programmes for 
cervical cancer, breast cancer and colorectal 
cancer have features that should be the ideal for 
all health services. The programmes have been 
designed based on high-quality international 
evidence, usually from large randomised trials, 
and follow international best practice. The pro-
grammes are nationally coordinated and designed 
to be consistent throughout the country, avoid-
ing post-code lottery variations, although that 
depends on local service delivery issues. There 
are set performance criteria and requirements 
for evaluation. There has never been evaluation 
or quality control for other diagnostic routes on a 
national basis.

There is evidence that the inequities apparent 
in many aspects of New Zealand healthcare can be 
overcome, such as the demonstration that Māori 
and non-Māori women have similar outcomes 
following detection by screening, while inequities 
exist after clinical diagnosis.7,8 The recent detailed 
review of the breast screening programme3,4  
concluded that it was consistent with the best 

international programmes in its design and  
performance; it was estimated that women who 
accepted regular screening had a 39% reduction 
in mortality.9 

New Zealand has been cautious in its imple-
mentation of cancer screening, introducing  
programmes some years later than many other 
countries. Even so, resource limitations have pro-
duced restrictions on the screening programmes 
and unmet needs in diagnostic services. Ideally, 
setting up a screening programme should involve 
assessing and improving the various steps in the 
diagnostic process, and should lead to improve-
ments in diagnostic and treatment services for all 
patients, not just those screened. 

Much depends on how resources are managed. 
A new screening programme will require new, 
specific resources but will also put additional 
demands on services and staff who deal with 
the diagnosis and treatment of all patients. The 
demands of the screening programmes on gynae-
cologists, radiologists, surgeons, pathologists, nurses 
and other staff will be substantial. If the extra work 
is not adequately resourced, diagnostic and treat-
ment services for other patients will be disadvantaged. 
Thus, the time from diagnosis to surgery in breast 
cancer for all patients has been increasing, with 
the proportion having surgery within 31 days 
dropping from 56% to 37% between 2004 and 
2019, even before COVID-19.8 

The clinical diagnosis route in New Zealand 
is far from satisfactory. One measure of poor 
quality of routine diagnostic processes is the pro-
portion of patients presenting after an emergency 
admission: in a study of eight cancer types in 14 
jurisdictions for 2012–2017, New Zealand ranked 
worst in this proportion overall and for seven 
of the eight cancer types assessed.10 A higher  
proportion of emergency admissions was asso-
ciated with a lower 1-year survival rate for most 
cancers.10 In a study of primary care comparing 
11 jurisdictions, access to diagnostic tests and  
specialist referrals for cancer by primary care 
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practitioners was more limited and took more 
time than in most other regions.11

A fundamental problem is that the cancer 
screening services are managed separately from 
the normal diagnostic services for the same  
disease, although the same staff may deal with the 
patients in both situations. The recent Wellington 
review noted that patients attending for screen-
ing who had symptoms could not be referred to 

diagnostic services, but were sent back to their 
general practitioner, causing more delay.5 Fur-
ther, the three cancer screening services are 
separate, using different invitation systems and 
promotion activities. A screening service for 
a disease should be planned and managed to 
improve the diagnostic services for all patients. 
As these two papers show, we have not done this 
well in New Zealand.
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Watching the watchers: assessing the 
nature and extent of children’s screen 
time using wearable cameras
Belinda M Lowe, Moira Smith, Richard Jaine, James Stanley, Ryan Gage, Louise Signal

abstract
aim: Children’s screen use has increased rapidly in recent years, yet little is known about this use in real-time due to reliance on self- 
report or proxy data sources. Screens provide benefits such as educational content and social connection, but also pose health risks 
including obesity, depression, poor sleep and poor cognitive performance. In this cross-sectional observational study, we aimed to 
determine the nature and extent of children’s after-school screen time using wearable cameras.
method: Children aged 11–13 years took part in the New Zealand Kids’Cam project in 2014/2015. Each child wore a camera that 
passively captured images of their surroundings every 7 seconds. Images from 108 children were manually coded.
results: Children spent over a third of their time on screens, including over half their time after 8pm. Television accounted for the 
highest proportion of screen time (42.4%), followed by computers (32.0%), mobile devices (13.0%) and tablets (12.6%). Approximately 
10% of children’s screen time involved multiple screen use.
conclusion: Guidelines are needed to promote healthy screen time behaviour among children. Further research is also needed to 
monitor the impact of screens on children’s wellbeing, including any socio-demographic differences, and to identify innovations to 
protect children from harm in the online space.

Children use a variety of screens in their 
daily lives, including mobile devices,  
computers, tablets and televisions. Such 

use may present both risks and benefits for their 
health and development.1 Evidence from sys-
tematic reviews suggests that higher time spent 
on screens (all types combined) is associated 
with obesity, unhealthy diets, depressive symp-
toms, shorter and poorer quality sleep and poor  
cognitive performance.2–6 More recently, the “fear 
of missing out” on things including social media 
access has emerged as a key driver of problematic 
screen use among adolescents, which (in turn) 
may have consequences for their mental health 
and wellbeing.7–9 In addition, children’s exposure to 
bullying on social media is of substantial concern.10–12 
Potential benefits of screen use may arise from 
opportunities to socialise and access to age-appro-
priate educational content,13,14 although evidence 
of positive health impacts from systematic reviews 
has been inconsistent.2 Screen use increased  
rapidly during the COVID-19 pandemic,15 high-
lighting the need for contemporary methods to 
keep pace with technological developments and 
changing patterns of children’s screen use. 

Owing to the health risks associated with 
screen time, several countries and health 

organisations have issued guidelines on children’s 
screen use. However, the contents of these guide-
lines vary. The World Health Organization (WHO) 
recommends screen time restrictions for children 
under age 5, but currently has no guidelines for 
older children and adolescents.16 Some countries, 
including New Zealand, recommend that children 
and adolescents (outside school time) spend no 
more than 2 hours per day on screens.17,18 Guide-
lines from other countries have offered more 
general advice rather than time limits, includ-
ing recommendations to consider screen types 
and activities, and children’s age and stage of 
development.19–21 

To help inform policy to promote healthy 
screen use behaviour, researchers need reliable 
and accurate measures of screen activity. A weak-
ness in the screen time literature has been a lack 
of data on non-television media (e.g., computers, 
smartphones and tablets)2 and reliance on self- 
report methods or parent proxies to measure 
screen use. For example, Scharkow22 found that, 
among 3,401 people aged 14–80 from individual 
United States households, self-report measures 
have poor accuracy for determining internet use 
compared with recorded logs of online activity. 
While Scharkow’s study participants kept a log 
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record of their screen use, there are limitations 
associated with recorded logs, owing to high  
participant burden and the possibility that brief 
or reflexive uses are missed.23 Multi-screen use—
that is, the use of two or more media devices 
simultaneously, such as a TV and laptop or a han-
dled device—is a growing phenomenon that may 
carry additional health risks than single-screen 
activity (e.g., poorer sleep quality),24,25 yet few 
studies have evaluated multi-screen activity.

Wearable cameras offer a valuable opportunity 
to explore screen time behaviours. These devices 
capture images of the wearer’s surroundings 
at fixed intervals (typically several images per  
minute). A pilot study of 15 adolescents from 
New Zealand aged 13–17 found that wearable 
cameras provide a feasible, acceptable method of 
measuring pre-bedtime screen behaviour, including 
multi-screen activity.26 Given this background, we 
aimed to use wearable cameras to examine the 
extent (duration and frequency of use) and nature 
(types of screens, activities and when used) of  
children’s screen time during the after-school 
period, using data collected in the 2014/2015 
Kids’Cam project.27 Kids’Cam was a cross-sectional 
observational study that recruited 168 randomly 
selected children, aged 11–13 years from 16 ran-
domly selected schools in the Wellington Region 
of New Zealand.27

Methods
The Kids’Cam project

The study was conducted over a 12-month period 
(July 2014 to June 2015) to account for seasonal  
differences in the participants’ environments and 
activities. Sampling was stratified by school 
decile and child ethnicity to enable equal explan-
atory power for socio-economic and ethnic sub-
groups. Each child was provided with a wearable 
camera (Autographer) and a GPS device (Qstarz 
BT-Q1300ST Sports Recorder). Children were 
instructed to wear the devices for 4 consecutive 
days (2 school and 2 weekend days) on lanyards 
around their necks. Children were asked to wear 
the devices for all waking hours, but to remove 
the camera in situations where privacy could be 
expected, if they felt uncomfortable, when swim-
ming or playing vigorous sport, or if requested by 
others.27 Ethical approval was obtained to study 
all aspects of children’s lives relevant to public 
health from the University of Otago Human Ethics 
Committee (Health) (13/220). Further method-

ological details are published elsewhere.27 
In this ancillary study of children’s screen 

time, we included 108 Kids’Cam participants 
(64.3% of total sample) who captured at least 
30 minutes of image data on Thursday after-
noons after school. The after-school period was 
selected because it accounts for the largest pro-
portion of children’s weekday recreational time. 
Of the 2 weekdays on which data were collected—
Thursday and Friday—Thursdays were chosen as 
being the most like usual weekdays; after-school 
behaviours often differ on Fridays, being the end 
of the school week. 

Coding for screen time
A coding protocol was developed to guide the 

coding of children’s screen time (Appendix 1). 
Screen time was defined as the duration of time 
spent engaged with a screen. The coding process 
differentiated between screen mediums (i.e., type 
of screen) and screen activities, as detailed below. 
Codes were “tagged” to each image using customised 
software. Prior to coding, a reliability test was 
conducted using a test dataset of five participants 
(n=4,279 outside school images), on which three 
coders (one of whom coded all the data) achieved 
90% or more agreement. 

Screen mediums included televisions, comput-
ers, tablets and mobile devices (full definitions 
are available in Appendix 1). Multiple screen 
use was defined as the use of any two or more 
screen mediums in an image, e.g., watching tele-
vision while playing on a tablet. Screen activities 
included programmes, games, social activities 
(e.g., social media), internet, background, “other” 
and undetermined (Appendix 1). Background 
activity included situations where a screen was 
present in a child’s vicinity, but the child did 
not appear to be fully engaged with it (e.g., they 
were facing away or doing something else). This  
generally applied to television, where children 
could still be influenced by the screen (e.g., 
through hearing advertising). “Other” was 
defined as any other type of screen-based activity, 
such as listening to music through a screen device 
or using productivity software such as Microsoft 
Word. Activities were coded as undetermined in 
situations where it was clear that the child was 
engaging with a screen, but the coder was unclear 
what was occurring on the screen; for example, 
due to obstruction of the screen in the image (e.g., 
food), interference of light or other image quality 
issues. 
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Statistical analysis
Statistical analyses were performed in Stata 

IC/16. Rates of screen time/hour (presented 
as means with 95% CIs) were calculated with  
negative binomial regression, using counts of 
screen time images as the numerator and total 
images captured as the denominator. Images 
were specified as contributing 7 seconds of 
recording time (this being the median inter-
val between images). Analyses accounted for 
the stratified sampling design using Stata’s svy 
command and associated weighting options, to 
better reflect the target population. Subgroup 
differences in screen time were examined with 
rate ratios (from the negative binomial models), 
mutually adjusting for: ethnicity, gender and 
socio-economic deprivation (New Zealand Indi-
vidual Deprivation Index [NZiDep])28 simpli-
fied to lower deprivation (NZiDep groups 1, 2 
and 3 and higher deprivation (NZiDep groups 
4 and 5) and body weight status according to 
Cole cut-offs: overweight/obese (BMI >25.0) 
and non-overweight (BMI <24.9).29 Weight  
status was included given the evidence demon-
strating an association between screen use and 
increased risk of unhealthy weight gain owing 
to greater sedentary behaviour/reduced physical 
activity, passive overconsumption and expo-
sure to the marketing of unhealthy food.30,31 
Participants with unknown weight status (n=4) 
and socio-economic deprivation (n=3) (Table 1) 
were excluded from these comparisons. 

Results
Sample characteristics 

The characteristics of the 108 children are 
shown in Table 1. Just over half (56%) were 
female and 44% were overweight/obese children, 
which reflects the national statistics for children 
of this age at the time of the study. The ethnic 
distribution was 43% NZ European, 35% Māori 
and 22% Pacific (reflecting the stratified sampling 
design). There were more than twice as many 
children in the lower socio-economic depriva-
tion group (70%) than the higher socio-economic 
deprivation group (28%). 

Children captured a median of 2.0 hours’ (inter-
quartile range [IQR]: 1.4, 2.9) worth of images 
over the observation period, of which 95.8% were  
codable for screen activities. There was some varia-
tion in image capture across groups (Table 1), with 
children of higher socio-economic deprivation  
capturing fewer images than children of lower 
socio-economic deprivation. 

Screen time 
Children’s mean rate of screen time was 23.1 

minutes/hour, which included 2.3 mins/hour 
of multi-screen use (10.0% of total). Televisions 
accounted for the highest proportion of screen 
time (9.8 mins/hour; 42.4% of total), followed by 
computers (7.4 mins/hour; 32.0% of total), mobile 
devices (3.0 mins/hour; 13.0% of total) and tablets 
(2.9 mins/hour; 12.6% of total) (Table 2). Image 
examples of screen types and screen activities are 
shown in Figure 1. 

Differences by key demographic groups are 
presented in Table 2. Females spent just over 
half as much time on screens (total screen time) 
(rate ratio [RR]=0.58, 95% CI 0.37–0.93) and a fifth 
of the time on computers (RR=0.19, 95% CI 0.04–
0.85) than males. Total screen time was similar for 
Māori, NZ European and Pacific children (Table 
2), though there were some differences by ethnicity 
in television viewing (relative to NZ European: RR 
for Pacific=2.10, 95% CI 1.14–3.87; RR for Māori=1.38, 
95% CI 0.95–2.00). There were some patterns of 
screen time according to deprivation. Although total 
screen time was similar by deprivation, there was 
evidence that high deprivation children spent less 
screen time on computers (RR=0.17, 95% CI 0.05–
0.54) and mobile devices (RR=0.33, 95% CI 0.14–
0.75) relative to those of low deprivation. There 
was no strong evidence for patterning of screen 
time use according to overweight status (total 
screen time RR=0.76, 95% CI 0.46–1.23 for over-
weight/obese compared to not overweight group). 

Screen activities
Of the screen activity categories (Appendix 

Table 1), watching programmes accounted for 
the highest proportion of total screen time (6.3 
mins/hour; 27.0% of total), followed by games (5.6 
mins/hour; 23.9% of total), other (3.3 mins/hour; 
14.0% of total), background (3.0 mins/hour; 12.8% 
of total), social activities (1.8 mins/hour; 7.8% of 
total) and internet (1.6 mins/hour; 6.9% of total). 
On average, 1.3 minutes of screen activities were 
coded as “unknown” (7.7% of all screen time). 10 
times lower rates of screen use for games were 
observed among girls (relative to boys) (RR=0.10, 
95% CI 0.03–0.30) and games were used more 
than half as often by overweight children (relative 
to non-overweight children) (RR=0.31, 95% CI 
0.10–1.00). Children of higher deprivation spent 
less time engaged in “other” screen activities than 
children of lower deprivation (RR=0.16, 95% CI 
0.04–0.57). 

Rates of screen use were highest in the late 
evening period (after 8 pm, mean of 37.7 mins/
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hour) than in the early evening period (5:30 pm–8 
pm, mean of 24.6 mins/hour) and early afternoon 
period (3 pm–5:30 pm, mean of 20.6 mins/hour) 
(Table 4). Higher rates of screen time closer to 
bedtime was predominantly explained by tele-
vision use (26.3 mins/hour in the late evening; 
69.7% of screen use), compared with 11.6 min/
hour (46.9% of screen use) in the late evening and 
6.6 mins/hour (32.1% of screen use) in the early 
afternoon (Table 4). 

Discussion
Children in this study used screens, on average, 

for over one third of the after-school period, 
including over half the time after 8 pm. Television 
accounted for the highest proportion of screen 
time, which is consistent with previous studies,32 

although it is possible that screen use patterns 
have changed since this data was collected in 
2014/2015. The high rate of screen activity raises 
health concerns as it likely displaced other activities 

such as active play and sleep.33 In addition, it is 
particularly problematic given the risk of expo-
sure to cyberbullying.10–12 The incidence of bullying 
on social media is particularly high among New 
Zealand children, with more than one in four  
parents reporting that their child had experienced 
cyberbullying.10 High rates of screen time after 8 
pm raised particular concerns for children’s sleep 
hygiene; that is, practising behaviours that facilitate 
sleep and avoiding behaviours that interfere with 
sleep, given that national and international evi-
dence demonstrate pre-bedtime screen use is asso-
ciated with poor sleep outcomes.5,6 Furthermore, the 
most popular screen activities (programmes and  
gaming) may have limited the opportunities for 
learning or development relative to other activities 
the children could have engaged in. 

We found that children engaged in multi-screen 
activity 10% of the time while using screens, 
which is higher than 5% reported among a pilot 
study of adolescents aged 13–17.26 Qualitative 
research suggests that children may use multiple 

Table 1: Participant characteristics of Kids’Cam Screen sample.

Characteristic
Frequency (unweighted 
%)

Median recording 
hours, unweighted 
(IQR)

Mean recording hours, 
weighted (95% CI)

Total sample 108 (100) 2.0 (1.4, 2.9) 2.2 (1.9, 2.5)

Gender

Female 60 (56) 1.9 (1.1, 2.8) 2.4 (2.1, 2.6)

Male 48 (44) 2.3 (1.6, 3.0) 2.1 (1.6, 2.6)

Overweight status 

Not overweight 56 (54) 2.3 (1.5, 2.8) 2.3 (2.0, 2.7)

Overweight/obese 48 (46) 1.8 (1.2, 2.9) 2.0 (1.6, 2.5)

Ethnicity

NZ European 46 (43) 2.6 (1.7, 2.9) 2.3 (2.0, 2.7)

Māori 38 (35) 1.7 (1.0, 2.7) 1.9 (1.4, 2.4)

Pacific 24 (22) 1.9 (1.7, 2.9) 2.0 (1.7, 2.4)

Socio-economic deprivation 

Low deprivation 75 (71) 2.5 (1.6, 3.0) 2.3 (2.0, 2.6)

High deprivation 30 (29) 1.7 (1.0, 2.5) 1.8 (1.5, 2.1)

Four missing age and three missing socio-economic deprivation.
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Table 2: Mean screen time in minutes per hour and mutually adjusted rate ratios for subgroup differences, by screen medium, including all screen mediums combined.

All screens
Rate ratio 
(95% CI)a

Television
Rate ratio 
(95% CI)a

Computer
Rate ratio 
(95% CI) a

Mobile 
device Rate ratio 

(95% CI) a

Tablet
Rate ratio 
(95% CI) a

Mean (95% 
CI)

Mean (95% 
CI)

Mean (95% 
CI)

Mean (95% 
CI)

Mean 
(95%CI)

All participants 23.1 (100) - 9.8 (42.4) - 7.4 (32.0) - 3.0 (13.0) - 2.9 (12.6) -

Gender

Males 29.5 (100) 1 (Reference) 9.7 (33.0) 1 (Reference) 11.9 (40.3) 1 (Reference) 4.3 (14.6) 1 (Reference) 3.4 (11.5) 1 (Reference)

Females 16.5 (100) 0.58 (0.37–0.93) 9.9 (60.4) 1.02 (0.59–1.76) 2.3 (13.8) 0.19 (0.04–0.85) 1.6 (9.7) 0.37 (0.11–1.30) 2.3 (14.0) 0.68 (0.18–2.52)

Overweight status

Not overweight 25.6 (100) 1 (Reference) 9.9 (38.7) 1 (Reference) 9.7 (37.9) 1 (Reference) 2.8 (11.0) 1 (Reference) 3.0 (11.6) 1 (Reference)

Overweight/obese 20.7 (100) 0.85 (0.53–1.36) 9.6 (46.5) 0.97 (0.71–1.34) 4.0 (19.2) 0.41 (0.15–1.14) 3.8 (18.3) 1.34 (0.42–4.31) 3.0 (14.4) 1.01 (0.26–3.82)

Ethnicity

NZ European 22.9 (100) 1 (Reference) 8.3 (36.2) 1 (Reference) 8.1 (35.3) 1 (Reference) 3.2 (14.1) 1 (Reference) 3.1 (13.4) 1 (Reference)

Māori 24.3 (100) 1.11 (0.79–1.57) 11.5 (47.2) 1.38 (0.95–2.00) 6.9 (28.5) 0.85 (0.24–3.09) 3.4 (13.9) 1.05 (0.62–1.77) 2.4 (9.7) 0.77 (0.22–2.63)

Pacific 25.5 (100) 1.18 (0.72–1.94) 17.4 (68.3) 2.10 (1.14–3.87) 3.7 (14.5) 0.46 (0.11–1.97) 1.5 (5.8) 0.46 (0.16–1.31) 2.4 (9.4) 0.78 (0.32–1.87)

Deprivation

Low 24.4 (100) 1 (Reference) 9.5 (39.0) 1 (Reference) 8.6 (35.4) 1 (Reference) 3.4 (14.1) 1 (Reference) 2.6 (10.8) 1 (Reference)

High 18.3 (100) 0.75 (0.46–1.23) 10.8 (59.2) 1.14 (0.69–1.86) 1.4 (7.9) 0.17 (0.05–0.54) 1.1 (6.2) 0.33 (0.14–0.75) 4.1 (22.7) 1.57 (0.74–3.34)

aMutually adjusted for gender, overweight status, ethnicity and deprivation. 
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Table 3: Mean screen time in minutes per hour and mutually adjusted rate ratios for subgroup differences by screen activity.

Pro-
grammes Rate ratio 

(95% CI)a

Games
Rate ratio 
(95% CI) a

Social
Rate ratio 
(95% CI) a

Internet
Rate ratio 
(95% CI) a

Back-
ground Rate ratio 

(95% CI) a

Other
Rate ratio 
(95% CI) a

Mean (%) Mean (%) Mean (%)
Mean 
(%)

Mean (%)
Mean 
(%)

All participants 6.3 (27.0) - 5.6 (23.9) - 1.8 (7.8) - 1.6 (6.9) - 3.0 (12.8) - 3.3 (14.0) -

Gender

Males 5.2 (17.7) 1 (Reference) 9.7 (32.8) 1 (Reference) 2.6 (8.8) 1 (Reference) 2.1 (7.0) 1 (Reference) 4.0 (13.4) 1 (Reference) 4.0 (13.5) 1 (Reference)

Females 7.5 (45.8)
1.45 
(0.79–2.65)

0.9 (5.6) 0.10 (0.03–0.30) 1.0 (5.8) 0.37 (0.03–4.32) 1.1 (6.9) 0.55 (0.13–2.39) 1.9 (11.5) 0.48 (0.17–1.35) 2.5 (15.0) 0.62 (0.15–2.59)

Overweight status

Not overweight 6.3 (24.6) 1 (Reference) 7.4 (29.0) 1 (Reference) 0.8 (3.2) 1 (Reference) 1.9 (7.6) 1 (Reference) 3.0 (11.9) 1 (Reference) 4.0 (15.5) 1 (Reference)

Overweight/
obese

5.9 (28.6)
0.94 
(0.63–1.40)

2.8 (13.5) 0.38 (0.20–0.71) 3.9 (18.7)
4.67 
(0.91–23.94)

1.2 (5.6) 0.60 (0.16–2.29) 3.1 (14.9) 1.01 (0.30–3.44) 2.3 (11.3) 0.59 (0.23–1.52)

Ethnicity

NZ European 5.3 (23.1) 1 (Reference) 6.0 (26.2) 1 (Reference) 1.9 (8.5) 1 (Reference) 1.6 (7.1) 1 (Reference) 2.6 (11.4) 1 (Reference) 3.8 (16.5) 1 (Reference)

Māori 9.0 (37.1)
1.71 
(0.94–3.09)

5.2 (21.5) 0.87 (0.24–3.16) 2.1 (8.6)
1.07 
(0.23– 4.95)

1.8 (7.5) 1.11 (0.31–3.96) 2.0 (8.4) 0.78 (0.21–2.87) 2.1 (8.5) 0.55 (0.12–2.51)

Pacific 9.3 (36.4)
1.76 
(0.80–3.84)

3.5 (13.6) 0.58 (0.20–1.69) 0.8 (3.0) 0.39 (0.07–2.37) 1.3 (5.2) 0.81 (0.11–6.25) 6.5 (25.6) 2.50 (0.66–9.40) 1.5 (6.1) 0.41 (0.04–4.16)

Deprivation

Low 5.8 (23.6) 1 (Reference) 6.3 (25.9) 1 (Reference) 1.7 (7.0) 1 (Reference) 1.8 (7.3) 1 (Reference) 3.1 (12.7) 1 (Reference) 3.8 (15.7) 1 (Reference)

High 8.5 (46.6)
1.48 (0.74, 
2.96)

2.0 (10.8) 0.31 (0.10–1.00) 2.6 (14.1) 1.51 (0.57–4.03) 0.8 (4.1) 0.42 (0.08–2.24) 2.3 (12.9) 0.76 (0.21–2.71) 0.6 (3.3) 0.16 (0.04–0.57)

aMutually adjusted for gender, overweight status, ethnicity and deprivation. 
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Table 4: Mean minutes per hour of screen use in the early afternoon, early evening and late evening (with % of 
screen time) 

Screen use
Early afternoon (3 
pm–5:30 pm)

Early evening (5:30 
pm–8 pm)

Late evening (after 8 pm)

All screens 20.6 (100.0) 24.6 (100.0) 37.7 (100.0)

Television 6.6 (32.1) 11.6 (46.9) 26.3 (69.7)

Computer 7.0 (33.9) 8.4 (34.2) 7.2 (19.0)

Mobile 3.7 (17.8) 2.4 (9.8) 1.7 (4.4)

Tablet 3.3 (16.2) 2.2 (9.1) 2.6 (6.9)

Figure 1: (Top left) programme on television; (top right) gaming on computer; (bottom left) social activity on mobile  
device; (bottom right) multi-screen activity with unknown activity on mobile device and programme on television. 
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screens for several reasons, including tempering 
impatience while a device is loading, filtering out 
unwanted advertising and because it is enjoy-
able.24 A recent review found limited research on 
multiple screen use in the literature,2 although 
there is some evidence that multiple screen 
use is associated with poorer sleep quality than  
single screen use.25 

While we found no associations by bodyweight, 
we found several patterns in screen use by other 
socio-demographic characteristics, which are 
largely consistent with previous studies. These 
include: higher rates of total, computer and  
gaming screen time among boys than girls;35 
lower computer use among children of higher 
deprivation, consistent with their lower access to  
computers;36 and higher rates of television use 
among Pacific6 and Māori children than NZ 
European children.37 The differences by ethnicity 
and socio-economic deprivation add to previous  
concerns about “digital divides”, characterised by 
differences in the nature of digital screen access 
by deprivation.38 A surprising finding was more 
screen time on tablets among children of high 
deprivation than those of low deprivation, which 
may be explained by the lower cost of these devices 
compared to computers. 

Our study identifies some strengths of wearable 
cameras for assessing screen time, which echo 
some of Smith et al.’s pilot study findings.26 The 
method enabled the recording of children’s screen 
use as they went about their day, potentially  
making this one of the first studies to do so.  
Differentiating between screen activities is important 
given evidence that the type of activity affects health 
outcomes.1 The passive method of data collection also 
minimizes participant burden. This is particularly 
important for capturing mobile device use, which 
often occurs for brief periods of time and is likely 
under-reported in previous research. It also enables 
the study of any screen device that is in front of the 
child. However, cameras cannot determine where 
children are directing their attention. This presents 
a challenge for identifying children’s engagement 
with “background” screens (e.g., televisions).  
Correctly identifying these activities may there-
fore require wearable cameras to be used along-
side other methods, e.g., self-report or activity 
logs. The coding of images is also time intensive. 
While automated image recognition could expedite 
coding of some visual elements, this is less feasible 

for the variable nature of screen activities. 
As well as the strengths of wearable cameras 

identified above, a key strength of this study was 
the high rate of image capture. Cameras worn in 
the Kids’Cam project captured images of children’s 
surroundings approximately every 7 seconds, 
which was more than twice as frequent as previous 
research.26 This likely yields a more accurate mea-
sure of brief bouts of screen activity (e.g., mobile 
phone use). Further, the sample size of 108 was con-
siderably larger than previous research,26 helping to 
identify the utility of this methodology on a larger 
scale. 

The study has some limitations. It is possible 
that the 2014/2015 dataset may not accurately 
reflect current trends in screen type usage and 
screen activities, particularly since the COVID-19 
pandemic. Our sample was limited to children of 
Māori, Pacific or NZ European ethnicity. To gather 
more comprehensive information, future studies 
should be designed to include New Zealand’s other 
ethnic groups. As the cameras captured a median 
of 2 hours after school, we only recorded approxi-
mately a quarter of children’s after-school time. 
Also, because we excluded 60 children with fewer 
than 30 minutes of image data, we do not know their 
use. Nevertheless, for the majority of children in the 
study, it is possible to see the nature of their screen 
use and determine that screens play a dominant 
role in the children’s lives. 

Conclusions
In this study, wearable cameras were used to 

explore the nature and extent of children’s screen 
time. The approach enabled an objective and 
reliable assessment of screen activity across all 
types of screens, including multi-screen activity. 
Children in the study spent over one third of their 
after-school time using screens, with higher rates of 
screen time in the late evening period (after 8 pm). 
Most screen use involved watching programmes 
and gaming. The high rate of recreational screen 
time, including pre-bedtime, reinforces the need for 
consistent guidelines to promote healthy screen 
time behaviour among children. Further research 
is needed to monitor the impact of screens on 
children’s wellbeing, including any socio-demo-
graphic differences, and for innovation in protecting 
children from harm in the online space. 
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Appendix 1: Kids’Cam Screens Annotation Manual—Image data
Research questions:

• What is the nature and extent of children’s screen time during the after-school period on a typical 
weekday?

• What is the association between children’s after school screen time, type and activity, and 
children’s body weight, gender, ethnicity and socio-economic deprivation?

Annotation overview
The development of the annotation schedule for Kids’Cam Screens was based on observations made 

during scoping research. It was further informed by the annotation protocols the Kids’Cam food mar-
keting project (hereafter Kids’Cam), and other projects that used wearable cameras (Barr et al., 2015; 
Doherty et al., 2012; Gemming et al., 2013). The bespoke software developed by Dublin City University 
for Kids’Cam was adapted for use in Kids’Cam Screens. It required a three-tiered, “tree” > “branch” > 
“leaf” annotation scheme. An example of the software is shown in Figure 1. The left panel shows the 
three-tier annotation panel, while images for each hour are shown on the right. A calendar can be seen 
in the top left corner to navigate day and date of the images shown. Images captured during the desig-
nated time period from every eligible participant totalled 120,780. Every image was reviewed for the 
instance of a screen, the screen type and activity carried out, and annotated accordingly. For Kids’Cam 
Screen Time the three-tiered annotation scheme of “setting” > “screen type” > “activity” was used. 

Figure 1: Example of annotation software interface.
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Study definitions

Table 1: Kids’Cam Screens setting annotations and corresponding definitions. 

Setting Definition 

Home 
Includes all spaces within the home gates and bound-
aries i.e., indoor and outdoor spaces; or someone else’s 
home 

Community venue 

Library 

Recreation centre/community hall— a public space 
where meetings are held 

Marae—includes the meeting house, dining hall, educa-
tion and associated facilities and residential accommo-
dation associated with the marae 

Church 

Street 
On the street, outside private property or a community 
venue or retail store 

Food retail 
A retail store that sells food. Includes supermarkets, 
cafes, bakeries, etc. 

Other retail 
General product retailers whose primary purpose is 
something other than food retail 

Outdoor recreation space 

Parks—characterised by the presence of large, open, 
grassed spaces, possibly with some equipment such as 
climbing frames or playgrounds (not primarily used for 
organised sport) 

Walking track—characterised by in-bush or off-road 
areas such as the town belt 

Beach 

River 

Private transport Inside a car, van or truck 

Public transport—facility 
Associated with public transport facilities—e.g., bus 
shelters, train stations, airports etc. 

Public transport—vehicle Inside a bus, train, airplane, ferry 
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Table 2: Screen categories and corresponding definitions.

Medium Definition

Television (TV)
Generally an electronic screen that could stand alone, 
or mounted to the wall

Computer Includes desktop computer and laptops

Tablet

An electronic screen that does not require a keyboard 
or mouse, most commonly used for surfing the internet 
and running applications: e.g., iPads or Samsung Galaxy 
tablets

Mobile device
A handheld device, most commonly used for surfing 
the internet and running applications. Includes smart 
phones and iPods

Table 3: Screen-based “activity” annotations and corresponding definitions for Kids’Cam Screen Time.

Activity Definition

Programme
Watching any form of programme or movie; this activity 
was most common on a television screen

Games
Content of the screen appeared to present some goal or 
objective, with rules and restrictions around obtaining it

Social

Activities that involved interacting with others. Encom-
passed activities such as Facebook, Instagram, Snap-
chat, text-messaging, etc., and were most often carried 
out on mobile devices, tablets and computers

Internet
Using websites other than those used for social or gam-
ing activity; included online shopping and watching vid-
eos on YouTube

Background
When a screen was present in the child’s immediate 
vicinity; however, the child did not appear to be fully 
engaged with it, but could still be influenced by it

Other

During the scoping study it was determined that an 
“Other” annotation would be required to describe any 
screen-based activity other than those described above, 
such as listening to music on iTunes, or running offline 
programmes such as Microsoft Word and Microsoft 
PowerPoint

Undetermined

Images where it was clear the child was engaging with 
a screen (see page 80), but the annotator was uncertain 
what was occurring on the screen: this situation most 
commonly occurred due to an interference of light
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Logging in as User 
1) Type in the Kids’Cam URL (http://139.80.145.170) into the web browser (Google Chrome) of a com-

puter connected to the University of Otago Server.

2) Type in your username and password to access the photos you have been personally assigned. 

Accessing photos
1) Once logged in, your assignments will appear. In order to access a participant’s photos click on the 

annotate button.

2) Next click on the date you are interested in using the calendar function and then select the time by 
clicking on the appropriate hour. 
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Annotating an image
1) Annotations must be made after having magnified the image by clicking the magnify function. Fur-

ther magnification is permitted if necessary by clicking on the image once. The image will appear in a 
new tab fully magnified. 

2) Alternatively, you can zoom in 300%; then the thumbnails become the same size as a magnified 
image and magnification is not required in order to code.

3) In order to annotate an image you must click out of the magnified image and click on the image 
you wish to annotate. Selection is symbolised by the blue border. 
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4) Annotators are to code images in the following sequence:
 Setting > Screen type > Screen activity
5) First the image must be coded for setting (see setting definitions) using the annotation ontology bar 

to the left of your screen. 
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6) Once setting is selected, the ontology will open up a selection of screen types. Once determined (see 
definitions) select the appropriate screen type. 

7) Once the screen type is selected a range of screen activities will appear. Once determined (see defi-
nitions) select the appropriate activity and the photo will be annotated. A green marker will appear to 
inform you the image has been annotated. 

8) Make sure you deselect the images before making another annotation by hitting the “deselect”  
button. 

9) To delete an annotation, select the photos you want to remove the annotations from. Then pull 
curser over highlighted ontology level and a red X will appear. Click the X. 
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Multiple screen use
Multiple screen use is defined as the use of any two or more screen mediums in an image, e.g., watch-

ing television while playing on a tablet. Figure 2 shows an example of a child using two screen types 
simultaneously.

Blurry and blocked images
During the scoping study, it was observed that within a sequence of images containing a screen, 

some images were completely blocked. Such instances occurred when, for example, the participant was 
watching television, the camera flipped and images were taken while the camera was lying flat against 
the child’s torso, or the camera fell behind a blanket or sweatshirt. In the event of a completely blocked 
image, the 18-image rule was devised to ensure consistency throughout the analysis process. 

The 18-image rule states that a series of fully blocked images can be counted as screen time if the 
images before and after the blocked image show a screen, and that no more than 18 images (approxi-
mately 2–3 minutes) occur in between. If more than 18 blocked images occur between two images with 
screens, the blocked images cannot be included as screen time; they are also removed from total time. 
The rule, and the choice of 18 images, was based on previous wearable camera research. The SenseCam 
Coding Manual produced by The University of California, San Diego, USA, used a 10-image rule (the 
equivalent of 3 minutes, given reduced image-taking frequency of the cameras used in the study) when 
coding for physical activity and environment. The authors thought 3 minutes was justified, as a change 
in context or environment is unlikely in that time period (Doherty et al., 2012). 

Figure 2: Example of an image that would be annotated as “Home” > “Television” > “Programme” and “Home” > “Mo-
bile Device” > “Unknown”.
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The images in Figure 3 illustrate how the 18-image rule was implemented for fully blocked images in 
Kids’Cam Screen Time. The first image shows that the child is watching television. In the two following 
images, the camera has fallen behind a blanket, and thus the annotator cannot be certain that the child 
is still watching the television. However, the subsequent images show the television in plain sight again. 
In this instance, all four images would be annotated as “Home” > “Television” > “Programme”. If, how-
ever, 19 or more images elapsed between the images in which the television is seen, the blocked images 
would be annotated as “Uncodable”, and also excluded from total time. The argument for the 18-image 
rule is that even if the television was obstructed for up to 18 images (2–3 minutes), if an image showing 
the screen on appears subsequently, it is unlikely the screen was switched off.

Computers
1) Images are only to be coded using an external computer screen no larger or smaller than 22’.  Do 

not code using a laptop screen or the Kids’Cam server screen.
2) Always use the Google Chrome internet browser to access and analyse the images, as the annota-

tion framework has been optimised for this platform.

Data analysis rules
For images that are separated by less than 1 second, the first image will be counted towards the data 

analysis. Any subsequent images within the 1-second time lapse will be removed from the analysis. 

Ethics 
1. Keep the identifiable features of the data confidential; these features of the data should not be dis-

cussed with anyone outside the research team.
2. Do not leave data or equipment containing unsecured data unattended. If you leave your computer 

for any amount of time you must log out. 
3. The University of Otago possesses ownership of all image data. Applicants cannot copy data without 

the written approval of the Principal Investigator or retain copies of the data after completion of work. 
Any data copied or released must be stored on a password-protected device and must have gone through 
the appropriate anonymised procedure.

4. Protect the anonymity of all participants, third parties and their environments. To protect the pri-
vacy of those who may be inadvertently captured in the images, all images used in disseminated material 
will have identifiable people, street names, places, retail outlets, businesses and school names blurred. 
The demographic information collected will only be viewed by the core Kids’Cam team. 

Figure 3: Series of 6 images that would all be annotated ‘Home’ > ‘Television’ > ‘Programme’.
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Description and accuracy of antibiotic 
allergy labels at North Shore Hospital
Liam D Kelly, Tim Cutfield, Kerry Read 

abstract
aims: Antibiotic allergy labels are common and associated with adverse care. Most people with an antibiotic allergy label are found 
to be non-allergic on investigation. The aims of this study were to evaluate the burden and accuracy of antibiotic allergy labels at 
North Shore Hospital and to identify and assess beta-lactam specific allergies, and the potential impact of an inpatient antibiotic 
allergy service. 
methods: An evaluation of documented inpatient adverse drug reaction (ADR) labels. Structured assessment of beta-lactam allergies 
was undertaken using the Austin Health tool. 
results: Three hundred and seven patients were reviewed; 78 patients had an antibiotic allergy label, with 102 individual labels. 
Fifty-five of these 78 patients underwent structured assessment. Forty-four patients had a beta-lactam-specific antibiotic allergy label. 
Using the Austin Health tool, 9/44 (20%) of beta-lactam-specific allergy labels could have been removed following a history alone and 
a further 16/44 (36%) would have been appropriate for direct oral challenge. Antibiotic allergy label accuracy was 64% for beta-lactam 
antibiotics, and 69% for non-beta-lactams.
conclusions: The prevalence of antibiotic specific allergies in our centre was similar to New Zealand and Australian statistics.1,2 Our 
study showed that a significant proportion of inpatients with a beta-lactam-specific allergy could be de-labelled on history or with a 
single dose challenge. 

Antibiotic allergies are a very frequently 
reported adverse drug reaction (ADR) 
subset in the general population, with 

an estimated 10% of the general adult popula-
tion reporting having a penicillin allergy. How-
ever, less than 1% of people are confirmed as 
having an immunoglobulin E (IgE) medicated 
penicillin allergy when formally tested. Unfor-
tunately, there is both a lack of availability of 
and awareness of antibiotic allergy testing ser-
vices in Australia and New Zealand.3 In hospitals, 
approximately 25% of patients who require anti-
microbial therapy report an allergy to at least 
one antimicrobial agent.4 Having an antibiotic 
allergy “label” is associated with an increased use 
of less tolerable, more costly alternative “second 
line” antibiotics, longer hospitalisations, higher 
total healthcare costs, increased Clostridioides 
difficile infections, increased resistant organism  
colonisation and increased mortality.5,6–9

North Shore Hospital is a 663-bed tertiary care 
academic centre in Auckland, New Zealand. Each 
year 46,000 people present to the emergency 
department, with another 15,000 seen in the 
Assessment and Diagnostics Unit.10,11 The use of 
MedChart Electronic Medication Management 
version 8.3.1 provided by Dedalus (MedChart) 

allows for the identification of patients who report 
having an adverse reaction to any medication once a 
history has been taken from them by their admit-
ting doctor and pharmacist. Although remote  
specialist allergy advice is available from another 
hospital in the Auckland Region, at North Shore 
Hospital there is currently no mechanism for  
routine inpatient evaluation and validation of anti-
biotic allergy labels. The benefit of such a service 
has already been demonstrated in Auckland: 80% 
of patients in Middlemore Hospital with a label 
of “penicillin allergy” safely had their peni-
cillin label removed, including 64% removed 
by a structured allergy history alone.12 This 
study echoes the growing body of international  
evidence that similarly supports the removal of 
antibiotic allergy labels by both non-specialist 
and allergy-specialised services using verified 
antibiotic assessment tools.13–16 An adverse drug 
reaction encompasses all adverse events related 
to a medication and its administration, while an 
allergy is restricted specifically to an IgE-mediated 
reaction. We wanted to identify the accuracy of 
documented antibiotic allergies and ADRs in inpa-
tients at our institute, and to assess the potential 
impact of an antibiotic allergy evaluation service 
on antibiotic allergy labels. 
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Methods
Medical and surgical staff admitting patients 

to North Shore Hospital are required to ask about 
patients’ allergies and adverse drug reactions, 
which are then recorded in the patient’s Med-
Chart record. In addition, medication reconciliation 
is performed for all admitted patients, with the 
patient’s usual medications and any pre-existing 
allergies and ADRs confirmed and documented 
by a clinical pharmacist. This information is then 
uploaded onto the MedChart system. ADRs are 
uploaded as either an allergy or an intolerance. 
We documented all antibiotic-specific ADRs and 
all beta-lactam-specific allergies.

With reference to the Ethical Guidelines for 
Observational Studies: Observational research, 
audits and related activities (NEAC 2012), this 
study did not meet the threshold of requiring 
review by a Health & Disability Ethics Committee. 
The study was granted Waitematā District Health 
Board Locality Authorisation (ref: RM14304)

We conducted a study of adult medical and 
surgical inpatients in North Shore Hospital 
between October and September 2019. Prior to 
the study, the interviewing investigator received 
training in antibiotic allergy assessment by expe-
rienced clinicians. The beta-lactam antibiotic 
allergy assessment tool (AAAT) developed at Austin 
Health, Melbourne, Australia was utilised for this 
project. This is a validated tool developed to aid 
non-allergists in the assessment and management 
of all patients with reported beta-lactam allergies. 
Using patient-reported signs and symptoms, the 
tool phenotypes the reaction according to what 
system is affected, when and for how long, and 
what the reaction was. An appropriate management 
strategy is then recommended. After training, the 
interviewing investigator was assessed for their 
ability to correctly determine an antibiotic allergy 
phenotype and make a recommendation on the 
appropriate management strategy for the identi-
fied phenotype using a series of published clinical 
scenarios specifically designed for this purpose. 
In choosing to utilise the Austin Health AAAT, we 
focussed our investigation on beta-lactam specific 
allergies. This AAAT was selected as it is a point-of-
care tool that can be easily used by a spectrum of 
non-allergist healthcare professionals.15

The interviewing investigator alternated 
between medical and surgical wards throughout 
the study. Every week, using MedChart, the ADR 
histories of all patients on the chosen ward were 
reviewed. Patients’ age, gender and ethnicity data 

were collected. The total number of medication 
allergies and ADRs were recorded, with specific 
recording of culprit antibiotics (by antibiotic 
class). Patients without an ADR history were 
excluded. Patients with a documented antibiotic 
specific allergy were approached for a detailed 
allergy interview, during which they were asked 
to describe the documented allergy and to quan-
tify when the reaction had occurred. The Austin 
Health tool enabled us to phenotype each reported 
reaction to beta-lactam antibiotics.15 This allowed 
us to identify which patients could have their label 
removed by history alone (direct de-labelling), 
those who were appropriate for a supervised oral 
penicillin challenge, those who were suitable for 
skin testing followed by oral rechallenging and 
those who required further specialist assessment. 
The accuracy of pre-existing antibiotics ADRs and 
allergies was assessed by comparing the medication 
and information documented in MedChart with 
the history given by the patients. 

Inclusion criteria were adults aged 18 years 
and above who were admitted under the general 
medical, orthopaedic or general surgical services, 
and who had at least one ADR label recorded on 
MedChart. Patients were not approached for a 
detailed allergy history if they were physiologi-
cally unstable at the time of interview, declined an 
interview or were unable to provide an accurate 
history, including those with significant cognitive 
impairment where no collateral could be obtained, 
or if there was a language barrier where no inter-
preter was available to accurately interview the 
patient. 

Interpretation and statistical 
analysis

The outcomes of interest were the proportion of 
inpatients with antibiotic ADR labels, the amount 
of beta-lactam-specific antibiotic allergy labels, 
the accuracy of these beta-lactam antibiotic 
allergy labels and the proportion of patients with 
beta-lactam antibiotic allergy labels that might be 
appropriate for “direct de-labelling” or direct oral 
antibiotic challenge. Descriptive and comparative 
statistical analyses were performed using IBM 
SPSS version 25 (IBM Corporation, Armonk, NY). 
Inter-group differences between patients with 
“any ADR label”, patients with antibiotic ADR 
labels who were interviewed and patients with 
antibiotic ADR labels who were not interviewed 
were analysed using ANOVA (age) and Fisher’s 
exact tests (sex, ethnicity). 
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Results
A total of 307 patients were reviewed. One 

hundred and sixty-nine out of 307 (55%) of these 
patients had a recorded ADR. Seventy-eight out 
of 169 (25%) had an antibiotic-specific allergy. Of 
these 78 patients, 55/78 (71%) did not meet any of 
the exclusion criteria so were interviewed (Figure 1).

There were 102 antibiotic allergy labels in total 
recorded for the 78 inpatients. Penicillins were 
the most frequently recorded antibiotic allergy 
class with 54/102 (53%), followed by macrolides 
with 11/102 (11%), sulphonamides with 10/102 
(10%), and cephalosporins with 6/102 (6%). There 
were 21/102 (20%) antibiotic-specific allergies 
from other classes.

Beta-lactam phenotypes and 
recommended management

In the interviewed cohort of 55 patients, 
we identified and phenotyped 47 beta-lactam- 
specific antibiotic allergies (41 penicillin and 6 
cephalosporin) in 44 patients. The most described 

beta-lactam allergy phenotypes were dermatological 
(n=27, 57%) (Table 2). There were four (9%) respi-
ratory or systemic reactions, two (4%) were hae-
matological, eight (17%) were gastrointestinal and 
six (13%) were unknown. There were two patients 
(4%) with beta-lactam-specific allergies that were 
not covered by the Austin Health Tool: one had a 
report of bradycardia associated with amoxicil-
lin-clavulanate, and one reported myalgia associ-
ated with penicillin use. Neither of these reactions 
were assessed as likely to be mediated by drug 
allergy, and therefore would also be appropriate 
for supervised direct oral challenge.

After phenotyping the 44 patients with beta-lac-
tam-specific allergies, the Austin Health Tool rec-
ommended the following management: nine 
patients (20%) were appropriate for direct de-la-
belling, 16 patients (36%) were appropriate for a 
supervised direct oral challenge, 14 patients (32%) 
were appropriate for inpatient skin testing before 
oral challenge and three patients (7%) were 
deemed appropriate for outpatient specialist anti-
biotic allergy assessment and/or testing. 

Figure 1: Patient selection process.
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Accuracy of recorded antibiotic 
labels

From the interviewed cohort of 55 patients, we 
compared all antibiotic specific allergies (n=73) 
recorded on MedChart against the allergy description 
obtained by structured allergy history. The accuracy 
of beta-lactam-specific allergies was 30/47 (64%), 
the accuracy of non-beta-lactam antibiotic allergy 
labels was 18/26 (69%). Overall, the accuracy of 
antibiotic allergy labels was 48/73 (66%).

Discussion
Our study shows that antibiotic-specific 

allergy labels are common in the adult inpatient 
population at North Shore Hospital, with 25% of 
the overall inpatients having one or more anti-
biotic allergy MedChart label. This compares  
similarly with other international centres, with 
the National Antimicrobial Prescribing Survey in 
Australia finding a rate of 25% in their population.2 
Consistent with other literature, we found that 

Table 1: Comparative demographics between patients with any adverse drug reaction label and both interviewed and 
non-interviewed patients with antibiotic-allergy labels.

Demographics
 Any ADR label

(n=169)

Antibiotic specific 
allergy interviewed 
(n=55)

P-value 

Median age, years (IQR) 76 (64–86) 77 (63–88) 0.22

Female 100 (60%) 35 (64%) 0.89

Ethnicity

NZ European 117 (69%) 38 (69%) 0.97

Other European 31 (18%) 11 (20%)

Pacific Islands 9 (5%) 2 (4%)

Māori 6 (4%) 2 (4%)

Asian 6 (4%) 2 (4%)

Table 2: Austin Health Tool dermatological phenotypes in patients with beta-lactam adverse drug reactions.

Clinical manifestations Number (%) of patients (n=27)

Childhood exanthem& 1 (4)

Immediate diffuse rash % 1 (4)

Diffuse rash or localised rash with 
no other symptoms #

Within the last 10 years

Over 10 years ago

2 (8) 

12 (48) 

Rash and mucosal ulceration 1 (4)

Pustular, blistering or desquamating rash

Angioedema 

2 (8)

8 (32)

& Details of rash timing with antibiotic course unknown, with no severe features or hospitalisation.
% Immediate considered to be within 2 hours of first dose. 
# Onset after first 24 hours of beginning the antibiotic course.
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beta-lactams (penicillins 53%, cephalosporins 6%) 
were the class of antibiotic most commonly asso-
ciated with antibiotic allergy labels.4 Following 
a structured allergy assessment, a third of these 
beta-lactam allergies were found to be inaccurate. 

While specialist allergist services are critical 
for the formal evaluation of complex patients 
or potentially life-threatening allergic reactions, 
there is increasing evidence to support the role 
of appropriately trained non-allergists in the 
identification, assessment and evaluation of 
patients with antibiotic allergies.17 Such services 
have demonstrated that select, low-risk patients 
can safely undergo an oral beta-lactam challenge 
without prior skin testing and have found that 
over 90% of challenged patients tolerate pen-
icillins.18 In our study, we found that 39 (71%) 
beta-lactam-specific allergies would have been 
appropriate for assessment by a trained non-allergist: 
nine reactions could be de-labelled by history 
alone, and a further 30 reactions would have been 
suitable for either an oral antibiotic challenge or a 
skin test in order to be de-labelled. Incorporating 
a validated, reproducible tool such as the Austin 
Health tool in the routine evaluation and poten-
tial removal of allergy labels could be associated 
with benefits for patients (reduced morbidity 
and mortality), for the hospital (reduced cost and 
duration of inpatient stays) and for wider society 
(by avoidance of unnecessarily broad-spectrum 
antibiotic use).13–16,19 

Together, these findings support the introduction 
of a service to undertake routine evaluation of 
beta-lactam allergy labels at North Shore Hospital. 
The training of front-line staff who undertake 
the initial medication history and medication 
reconciliation (medical, surgical, and pharmacy 
staff) in the routine use of an AAAT would be 
beneficial in terms of antibiotic stewardship and 
patient outcomes. Inequalities exist nationwide 

with regards to access to specialist allergy services. 
Routine use of an AAAT would aid to reduce the 
amount of people who are referred to these over-
subscribed services. Looking more broadly, our 
study, as well as the Middlemore study, show that 
the regular use of an AAAT in hospitalised patients 
in New Zealand hospitals by non-allergy specialists 
is beneficial.12 A national guideline outlining their 
role and use across New Zealand is lacking. The 
authors hope that studies such as ours will aid to 
change this. 

This study is limited by its relatively small size 
from one hospital, which may skew our findings. 
North Shore Hospital has a lower proportion of 
Māori, Pacific Island and Asian ethnic groups than 
the general New Zealand population.20 Our small 
sample size and differing ethnic breakdown could 
be factors that led to the discrepancy between the 
proportion of Middlemore patients who can be 
de-labelled by interview alone (64%) and of North 
Shore patients (20%). Recall bias of our partici-
pants must also be assumed in the description of 
ADRs, especially those from more than 10 years 
ago; however, this is not unique to our study, and 
other challenge studies have shown that such 
historic reactions can frequently be challenged 
safely. 

Conclusion
We have shown that at our centre, recorded anti-

biotic allergies are very common, and frequently 
inaccurate. The introduction of a service for the 
routine evaluation of antibiotic allergies would be 
expected to significantly improve the delivery of 
best practice medicine to our clients. Importantly, 
the bulk of this service could be offered by staff 
that are already present and seeing these patients 
without the need for specialist intervention or 
referrals.
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Ethnic group differences in patient 
satisfaction with GP services: findings 
from the New Zealand Attitudes and 
Values Study
Carol H J Lee, Chris G Sibley

abstract
aim: To identify key predictors of general practitioner (GP) satisfaction and increase insight into the mechanisms behind ethnic health 
inequities in New Zealand.
method: Regression analyses were conducted using data from the 2019 New Zealand Attitudes and Values Study (n=38,465). 
results: Initially, Māori and Asian peoples showed lower, and Pasifika people showed no significant difference in GP satisfaction level  
relative to New Zealand (NZ) Europeans. However, after accounting for differences in patient-perceived GP cultural respect and 
GP ethnic similarity, Māori and Pasifika people showed higher and Asian peoples showed no difference in GP satisfaction level  
relative to NZ Europeans. These effects continued to hold when adjusting for a range of demographic factors. Subsequent regression 
analyses were conducted to investigate the impact of GP perceptions, GP satisfaction and demographic factors on healthcare access  
satisfaction and health status across ethnic groups. For all ethnic groups, GP satisfaction was the strongest predictor of satisfaction with 
access to healthcare. Higher GP satisfaction was also a significant predictor of higher self-rated health and lower psychological distress. 
conclusion: Lack of GP cultural respect is a key contributor to lower GP satisfaction among ethnic minorities, which can further 
exacerbate inequities in healthcare access and health outcomes. Interventions to enhance GPs’ provision of culturally respectful and 
safe healthcare services may help reduce ethnic health inequities and improve population health.

I n July 2022, a new national New Zealand 
health system was launched with the aim of 
delivering more “equitable”, “accessible”, 

“cohesive”, and “people-centred” healthcare 
services.1 The health system had previously failed 
to fulfil Te Tiriti o Waitangi obligations and long 
under-served Māori (the Indigenous population) 
and other minority groups.2,3 Past studies indi-
cate that ethnic minorities are less likely to have 
ethnic-concordant general practitioners (GPs), and 
often encounter cultural misunderstandings or  
racism in the primary healthcare setting.4–8 Relative 
to New Zealand (NZ) Europeans (67.8% and 74.1%), 
ratings of high GP satisfaction and perceived  
cultural respect are lower among Māori (60.7% 
and 62.5%), Pasifika peoples (64.8% and 65.2%) 
and Asian peoples (59% and 60.8%).8 (Note: The 
proportion of “high GP satisfaction” and “high 
GP cultural respect” are reported respectively for 
each ethnic group. All differences in proportions 
between NZ Europeans and ethnic minority 
groups were statistically significant, except for GP 
satisfaction between NZ European and Pasifika 
peoples).

As GPs are generally the first health professional 
one encounters in the health system, it is essential that 
they provide satisfactory and culturally respectful  
services to all patients. Lack of GP cultural aware-
ness and respect can make it difficult for ethnic 
minorities to build rapport and comfortably discuss 
health concerns.5,6 Perceived racism can further lead 
to higher unmet healthcare needs, and negative 
mental and physical health outcomes.4,9–11 Enhancing 
GP cultural respect may thus be an important 
mechanism that helps increase GP satisfaction 
among ethnic minorities and reduce ethnic health 
inequities. 

In addition to ethnic minority status, lower 
education and socio-economic status, and 
younger age have been linked to reduced access 
to and/or lower quality healthcare services.10,12–15 
However, studies have yet to examine the extent 
to which patient perceptions of GPs (i.e., degree of 
ethnic similarity and cultural respect) contribute 
to ethnic differences in GP satisfaction relative to 
demographic factors. Moreover, little is known 
about whether GP-related or demographic fac-
tors are stronger predictors of healthcare access 
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and health outcomes for distinct ethnic groups. 
As cultural values, health beliefs and healthcare 
experiences differ across ethnic groups,16–19 there 
may be ethnic disparities in key predictors of good 
health and satisfactory healthcare access. 

The present study assesses whether GP  
cultural respect is a key driver of lower GP sat-
isfaction among ethnic minorities, independent 
of demographic factors. Data for this study were 
derived from the 2019 New Zealand Attitudes and 
Values study, before the 2022 health reform. A 
nested regression with three blocks is conducted 
to investigate how the relationship between: 1) 
ethnic groups (NZ Europeans, Māori, Pasifika, 
Asian) and GP satisfaction changes when we 2) 
include GP perception variables in our model, 
and 3) further control for a range of patient 
demographic factors. Subsequently, we examine 
the distinct influence that GP satisfaction, GP 
perceptions and demographic variables have on 
patient satisfaction with healthcare access, level 
of psychological distress and self-rated health 
for each ethnic group. Identifying ethnicity- 
specific predictors of positive health outcomes 
will inform improvements to the delivery of  
culturally respectful and equitable health services.

Method
Sampling procedure 

The New Zealand Attitudes and Values 
Study (NZAVS) is an annual longitudinal study 
of a probability sample of New Zealanders. It 
is reviewed by a Human Participants Ethics  
Committee every 3 years. Time 1 (2009) NZAVS 
participants were randomly sampled from the 
New Zealand electoral roll (response rate: 16.6%). 
This study uses Time 11 data (2019, n=42,684; see 
technical document).20

Participants 
Time 11 participants had a mean age of 52 years 

(standard deviation [SD]=13.87), mean deprivation 
score of 4.75 (1 = low deprivation, 10 = high 
deprivation), and median household income of 
$100,000 NZD (SD=125,544.83). Around 63.8% of 
participants were female (35.8% male), 92.6% 
were NZ European, 10.1% were Māori, 2.7% were 
Pasifika, and 4.5% were Asian (ethnic categories 
not mutually exclusive). Roughly 78% were born 
in New Zealand and 90.1% had a regular family 
doctor/GP. 

Statistical analyses 
All regressions were conducted on Mplus version 

8 and only included those with a regular GP. Block 
one of the nested regressions predicting GP satis-
faction included Māori, Pasifika and Asian ethnicities  
(reference group: NZ Europeans). Block two 
included GP ethnic similarity and GP cultural 
respect. Block three included a wide range of 
demographic variables. 

Multiple regressions predicting satisfaction 
with healthcare access, psychological distress and 
self-rated health were conducted for NZ Euro-
peans, Māori, Pasifika peoples and Asian peoples 
separately. Predictors included GP satisfaction, 
GP ethnic similarity, GP cultural respect and 
demographic factors. Missing data for exogenous 
variables were estimated using Rubin’s multiple 
imputation procedure (10,000 imputed datasets, 
thinned every 200th iteration). 

Measures
GP perception variables

Participants were asked, “Do you have a regular 
family doctor/GP?” (yes/no answer). If “yes”, par-
ticipants were asked to rate on a scale of 1 to 7 to 
what extent:

Demographic variables
Ethnicity was measured using the standard 

New Zealand Census item, whereby participants 
indicated which ethnic group(s) they belonged to. 
This item was used to create a prioritised ethnicity 
variable (order of prioritisation: Māori, Pasifika, 
Asian, NZ European). Education was coded into 
an 11-level ordinal variable (0 = no qualification, 
1 = Level 1 Certificate [basic knowledge/skills for 
work] to 10 = doctoral degree) based on the 10 ter-
tiary qualification levels in New Zealand. Depri-
vation level was measured using the 2018 New 
Zealand Deprivation Index (1 = least deprived to 
10 = most deprived).21 

1. “Are you satisfied with the service and care 
you receive from your family doctor/GP?” (1 = 
not satisfied, 7 = very satisfied) 

2. “Do you think your doctor/GP shares a similar 
cultural background to you?” (1 = definitely 
no, 7 = definitely yes)

3. “Does your doctor/GP respect your cultural 
background when you are discussing health 
issues with them?” (1 = definitely no, 7 = 
definitely yes)
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Healthcare access and health status
 Participants rated their level of satisfaction 

with their “access to healthcare when you need 
it (e.g., doctor, GP)”, on a scale of 0 (completely  
dissatisfied) to 10 (completely satisfied). Self-rated 
health was measured using the average of three 
items from the Short-form Subjective Health 
Scale.22 Psychological distress was measured 
using the average score of the 6 items on the 
Kessler-6 Scale.23 

Results
GP cultural respect is referred to as “GP respect” 

and GP ethnic similarity is referred to as “GP simi-
larity” in the Results section for ease of readability. 
These concepts were assessed as two separate 
variables and included in model 2 and 3 of the 
nested regressions predicting GP satisfaction.

As shown in Table 1, NZ Europeans showed 
the highest percentage of “high GP satisfaction” 
(64.9%) followed by Pasifika peoples (58.9%), 
Māori (58%), and Asian peoples (54.3%). Fifty-two 
percent of NZ Europeans reported “high GP similar-
ity” compared to only 23% of Māori and Pasifika  
peoples, and 27.7% of Asian peoples. Seventy-five 
percent of NZ Europeans reported “high GP 
respect” whereas 62.5% of Māori, 67.3% of Pasifika  
peoples and 63.8% of Asian peoples reported the 
equivalent. “Low GP respect” was lowest among NZ 
Europeans (1%), followed by Pasifika peoples (2.3%) 
and Asian peoples (2.4%), and Māori (3.6%). 

Predicting GP satisfaction
Model 1: ethnicity 

As seen in Table 2, model 1 only assessed ethnic 
differences in GP satisfaction. Māori (Beta [B]=-
.192, standard error [SE]=.026, p<.001) and Asian 
(B=-.239, SE=.035, p<.001) peoples showed lower 
satisfaction compared to NZ Europeans, while 
Pasifika peoples showed no significant difference. 

Model 2: inclusion of GP respect and GP 
similarity 

After including GP respect and GP similarity, 
Māori (B=.078, SE=.023, p<.001) and Pasifika peo-
ples (B=.168, SE=.041, p<.001) showed higher 
GP satisfaction compared to NZ Europeans. 
Asian ethnicity was no longer significant. GP 
respect (B=.473, SE=.007, p<.001) and GP similar-
ity (B=.100, SE=.004, p<.001) were associated with 
higher GP satisfaction. Both GP variables had a 
standardised beta (β) above .1 (β=.409 and .136 
respectively). 

Model 3: inclusion of demographic variables 
After including demographic variables, Māori 

(B=.104, SE=.023, p<.001) and Pasifika peoples 
(B=.180, SE=.021, p<.001) continued to show 
higher GP satisfaction compared to NZ Euro-
peans. The strength of association between GP 
satisfaction and these two ethnic groups slightly 
increased compared to Model 2. Asian ethnic-
ity remained non-significant. GP respect (B=.471, 
SE=.007, p<.001) and GP similarity (B=.093, 
SE=.004, p<.001) continued to show the strongest asso-
ciation with greater GP satisfaction (β=.408 and 
.127 respectively).

Men (B=.093, SE=.003, p<.001), older (B=.007, 
SE=.001, p<.001) and religious people (B=.047, 
SE=.013, p<.001), and those living in urban 
areas (B=.095, SE=.017, p<.001) showed higher 
GP satisfaction. In contrast, higher deprivation 
(B=-.011, SE=.002, p<.001) and being employed 
(B=-.047, SE=.016, p=.003) were linked with 
lower GP satisfaction. Education level, parental 
and partner status and born in New Zealand 
were non-significant. 

Predicting healthcare access 
satisfaction, psychological 
distress and self-rated health

Tables reporting regression results for each 
ethnic group can be found in the Appendix. Only 
GP variables and key demographic variables are 
reported in-text.

NZ Europeans
Healthcare access satisfaction

Higher GP satisfaction (B=.646, SE=.011, p<.001), 
GP respect (B=.089, SE=.049, p<.001), and GP sim-
ilarity (B=.028, SE=.006, p<.001) were associated 
with higher healthcare access satisfaction. All 
variables except “born in New Zealand” were 
significant. Having a partner (B=.458, SE=.027, 
p<.001) and lower deprivation (B=-.048, SE=.004, 
p<.001) were the strongest demographic predictors. 
Overall, GP satisfaction showed the strongest 
effect (β=.412). 

Psychological distress
 Higher GP satisfaction (B=-.054, SE=.003, 

p<.001), GP respect (B=-.012, SE=.003, p<.001) and GP 
similarity (B=-.008, SE=.002, p<.001) were associated 
with lower psychological distress. All demographic 
variables except religion were significant. Age (B=-
.015, SE=.000, p<.001) and having a partner (B=-
.160, SE=.009, p<.001) showed particularly strong 
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Table 1: Percentage of low, moderate and high ratings of GP satisfaction, GP respect and GP similarity across prioritised ethnic groups. 

GP satisfaction

(N=38,411 for total sample)

GP cultural similarity

(N=38,205 for total sample)

GP cultural respect

(N=38,022 for total sample)

Low Moderate High Low Moderate High Low Moderate High

NZ European 3.9%

(978)

31.1%

(7,761)

64.9%

(16,190)

12.2%

(3,018)

35.8%

(8,880)

52.1%

(12,919)

1%

(249)

23.6%

(5,815)

75.4%

(18,623)

Māori 6.3%

(322)

35.7%

(1,840)

58%

(2,989)

31.2%

(1,595)

45.8%

(2,342)

23%

(1,174)

3.6%

(181)

33.9%

(1,716)

62.5%

(3,165)

Pasifika
4.3%

(82)

36.8%

(698)

58.9%

(1,116)

30.0%

(565)

47.3%

(888)

22.7%

(427)

2.3%

(43)

30.5%

(576)

67.3%

(1,272)

Asian 
4.8%

(273)

40.9%

(2,339)

54.3%

(3,104)

31.3%

(1,780)

41%

(2,335)

27.7%

(1,574)

2.4%

(134)

33.9%

(1,923)

63.8%

(3,619)

Total sample 
4.5%

(1,715)

33.6%

(12,903

61.9%

(23,793)

18.6%

(7,110)

38.7%

(14,776)

42.7%

(16,319)

1.6%

(618)

27.0%

(10,277)

71.3%

(27,127)

Notes: Items were rated on a Likert scale of 1 (not satisfied/definitely no) to 7 (very satisfied/definitely yes). Ratings were categorised into three groups: low (1–2), moderate (3–5) and high (6–7). Only respon-
dents who indicated having a GP were included in analyses. Ethnic categories were mutually exclusive and prioritised in the following order: Māori, Pasifika, Asian, NZ European. Standard NZAVS weighting 
procedure on gender, ethnicity and region of residence applied.
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Table 2: Regression predicting GP satisfaction. 

Model 1: ethnicity Model 2: GP respect and similarity Model 3: demographic factors

B SE STD beta P-value B SE STD beta P-value B SE STD beta P-value

Māori -.192 .026 -.041 .000** .078 .023 .017 .000** .104 .023 .022 .000**

Pasifika .014 .048 .002 .773 .168 .041 .019 .000** .180 .040 .021 .000**

Asian -.239 .035 -.035 .000** .001 .031 .000 .984 .013 .033 .002 .694

GP respect .473 .007 .409 .000** .471 .007 .408 .000**

GP similarity .100 .004 .136 000** .093 .004 .127 .000**

Gender .093 .013 .032 .000**

Age .007 .001 .071 .000**

Education -.002 .002 -.004 .344

Deprivation -.011 .002 -.022 .000**

Religion .047 .013 .016 .000**

Parent -.032 .017 -.010 .059

Partner -.012 .016 -.004 .465

Employment -.047 .016 -.014 .003**

Urban .095 .017 .026 .000**

Born in New 
Zealand 

-.027 .016 -.008 .089

Note: *p<.05 
**p<.01. 
NZ Europeans were the reference group for ethnicity. STD beta refers to standardised beta (STD beta >.1 bolded). Sample limited to those who indicated having a GP. Analyses conducted with data 
imputation for missing values. Average number of observations = 38,465. R-squared = .003, .217, .225 respectively.
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effects. Overall, age (β=-.296) and GP satisfaction 
(β=-.112) showed the strongest effects. 

Self-rated health
 Higher GP satisfaction (B=.104, SE=.005, 

p<.001), GP respect (B=.025, SE=.006, p<.001), 
and GP similarity (B=.020, SE=.004, p<.001) 
were associated with higher self-rated health. 
Most demographic variables were significant. 
Overall, employment (B=.362, β=-.132, SE=.016, 
p<.001) and GP satisfaction (β=-.123) showed 
the strongest effects. 

Māori 
Healthcare access satisfaction

Higher GP satisfaction (B=.746, SE=.034, 
p<.001) was associated with higher healthcare 
access satisfaction. GP respect and GP similarity 
were non-significant. Having a partner (B=.380, 
SE=.081, p<.001) and lower deprivation (B=-.062, 
SE=.012, p<.001) were strongest demographic pre-
dictors. Overall, GP satisfaction showed the strongest 
effect (β=.459). 

Psychological distress
Higher GP satisfaction (B=-.059, SE=.009, 

p<.001) was associated with lower psychological 
distress, but GP respect and GP similarity were 
non-significant. Of the demographic variables, 
age (B=-.018, SE=.001, p<.001) and employment 
(B=-.281, SE=.030, p<.001) showed the strongest 
effects. These variables showed stronger effects 
than GP satisfaction (β=-.119 vs β=-.326 and 
β=-.161 respectively). 

Self-rated health
Higher GP satisfaction (B=.102, SE=.016, 

p<.001) and GP similarity (B=.027, SE=.010, 
p=.008) were associated with higher self-rated 
health. GP respect was non-significant. Employ-
ment (B=.479, SE=.050, p<.001) and having a 
partner (B=.217, SE=.046, p<.001) were the two 
strongest demographic predictors. Overall, 
employment (β=-.168) and GP satisfaction (β=-
.126) showed the strongest effects. 

Pasifika peoples
Healthcare access satisfaction

 Higher GP satisfaction (B=.572, SE=.067, p<.001) 
and GP similarity (B=.160, SE=.064, p=.012), older 
age (B=.012, SE=.005, p=.024) and having a partner 
(B=.525, SE=.152, p=.001) were associated with 
higher healthcare access satisfaction. All other 

variables were non-significant. GP satisfaction 
(β=.337) showed the strongest effect, followed by 
partner status (β=.110) and GP respect (β=.100). 

Psychological distress
Older age (B=-.014, SE=.002, p<.001), higher 

education (B=-.032, SE=.009, p<.001), being a 
parent (B=-.136, SE=.061, p=.027) and employed 
(B=-.253, SE=.063, p<.001) were associated with 
lower psychological distress. GP satisfaction 
(B=-.036, SE=.019, p=.059) showed a marginally 
significant effect, and all other variables were 
non-significant. 

Self-rated health
Higher GP satisfaction (B=.108, SE=.033, 

p=.001), being religious (B=.164, SE=.080, p=.041), 
employed (B=.298, SE=.100, p=.003) and having a 
partner (B=.237, SE=.091, p=.009) were associated 
with higher self-rated health. GP satisfaction 
(β=.127) and employment (β=.102) showed  
particularly strong effects. All other variables 
were non-significant. 

Asian peoples
Healthcare access satisfaction

Higher GP satisfaction (B=.632, SE=.051, p<.001) 
and GP respect (B=.104, SE=.050, p=.037), having a 
partner (B=.403, SE=.128, p=.002) and being born 
in New Zealand (B=.384, SE=.109, p<.001) were 
associated with higher satisfaction. GP satisfaction 
showed the strongest effect (β=.408). All other 
variables were non-significant. 

Psychological distress
 Higher GP satisfaction (B=-.054, SE=.105, 

p<.001), older age (B=-.014, SE=.002, p<.001) and 
having a partner (B=-.176, SE=.045, p<.001), being 
employed (B=-.164, SE=.047, p=.001) and lower depri-
vation (B=.015, SE=.007, p=.023) were associated 
with lower psychological distress. Age (β=-.272) 
showed the strongest effect, followed by having a 
partner (β=-.105) and GP satisfaction (β=-.103). All 
other variables were non-significant. 

Self-rated health
Higher GP satisfaction (B=.093, SE=.026, p<.001) 

and GP respect (B=.061, SE=.028, p=.027), and 
being born overseas (B=-.246, SE=.066, p<.001) 
was associated with higher self-rated health. GP 
satisfaction (β=-.109) showed the strongest effect. 
All other variables were non-significant.
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Discussion
Predictors of GP satisfaction

GP cultural respect was identified as a key 
driver of ethnic disparities in GP satisfaction. 
When only assessing ethnic differences, Māori 
and Asian peoples showed lower, and Pasifika  
peoples showed no significant difference in GP sat-
isfaction compared to NZ Europeans. However, 
these effects substantially changed after account-
ing for differences in patient-perceived GP cul-
tural respect and ethnic similarity. Māori and 
Pasifika peoples now showed higher, and Asian 
peoples showed no difference in GP satisfaction, 
relative to NZ Europeans. These changed effects 
remained significant after a wide range of demo-
graphic factors were further controlled for. 

Men, older, religious people, unemployed indi-
viduals and those living in urban and more affluent 
areas showed higher GP satisfaction. Financial 
and physical barriers to healthcare are likely to 
drive lower satisfaction among those living in 
rural or more deprived areas.12,24 Conversely, 
women and young people are less likely to report 
that their healthcare professionals listened to 
them and involved them in treatment decisions.15 
A notable finding from our study was that GP 
perceptions, especially GP cultural respect, 
showed a much stronger relationship with GP  
satisfaction than demographic factors. Con-
trolling for demographic factors alone did not 
alter initial ethnic differences in GP satisfaction 
(see Appendix). Hence, low GP cultural respect 
appears to be the most central factor driving low 
GP satisfaction among ethnic minorities. 

Māori and other ethnic minorities persistently 
report greater feelings of discrimination and 
culturally incongruent healthcare.5–7,12,25 Our 
findings suggest that interventions focussed on 
patient-perceived cultural respect would be a 
key method to increase GP satisfaction among 
these groups. As cultural barriers and racism 
are strongly linked to low healthcare access and 
poor health outcomes,4,9,10 supporting GPs to be 
more culturally respectful may help increase  
ethnic minorities’ healthcare utilisation and 
reduce health inequities.5–7,12,25 Given the lower 
proportion of ethnic minority doctors in New 
Zealand,26 it is encouraging to find that GP  
cultural respect is a stronger predictor of GP  
satisfaction than GP ethnic similarity. Even if one 
does not have an ethnic-concordant GP, their GP sat-
isfaction may still be substantially improved if GPs 
can provide culturally respectful healthcare services. 

To better address health inequities, GPs should 
aim to deliver “culturally safe” healthcare; a more 
comprehensive concept that encompasses and 
goes beyond cultural respect.27 Cultural safety 
requires doctors to be critically conscious of their 
own attitudes and prejudices that may impact 
interactions with patients and reduce bias that 
contributes to health inequity.27 Yet, the demands 
of clinical competencies often leave doctors with 
limited time and energy to dedicate to cultural 
training and the provision of culturally safe 
services to diverse groups.16 The significance of 
cultural respect and safety,27 including its contri-
bution to clinical outcomes and reducing health 
inequities, may require greater recognition in 
the healthcare system. Beyond the inclusion of 
cultural safety in policies and frameworks, our 
results indicate the importance of evaluating how 
well cultural safety is being translated into actual 
clinical practice. 

Predictors of healthcare access 
satisfaction, psychological distress and 
self-rated health 

GP satisfaction was associated with higher 
healthcare access satisfaction and better health 
status for all ethnic groups. These associations 
were comparable to or stronger than that identi-
fied between demographic factors and health 
outcomes. Despite controlling for a wide range 
of factors (including GP satisfaction), GP cul-
tural respect showed significant associations 
with higher healthcare access satisfaction among  
Pasifika peoples and Asian peoples, and higher self-
rated health among Asian peoples. These findings  
further emphasise the overarching impact of GP 
cultural respect, illustrating its promising role in 
contributing to improved healthcare access and 
health status for ethnic minorities.

GP cultural respect and ethnic similarity 
showed significant relationships with all three 
outcome variables only among NZ Europeans. 
Higher GP ethnic similarity was associated with 
higher Māori self-rated health but was not sig-
nificant for Pasifika peoples and Asian peoples. 
While increasing GP satisfaction may be an effec-
tive way to improve self-rated health for all ethnic 
groups, having an ethnic-concordant GP appears 
to have further unique health benefits for Māori. 

Generally, older age, having a partner and higher 
education, and being employed were associated 
with better healthcare access and/or positive health 
across ethnic groups. Younger age was a partic-
ularly strong risk factor for higher psychological  
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distress. Greater deprivation consistently pre-
dicted negative health and reduced healthcare 
access for NZ Europeans and Māori, but only  
predicted increased distress for Asian peoples 
and was not significant for Pasifika peoples. 
Among Asian peoples, those born in New Zealand 
reported better access to healthcare but lower 
self-rated health. Hence, second-generation Asian  
immigrants may encounter fewer language or  
cultural barriers to healthcare access, but this 
does not necessarily indicate better health status. 

Across all ethnic groups, GP satisfaction was 
by far the strongest predictor of healthcare 
access satisfaction. Māori and Pasifika peoples 
frequently report financial barriers to health-
care,12 but our results suggest that GP satisfaction 
is a more crucial determinant of perceived access 
to healthcare than deprivation. Increasing GP  
satisfaction through greater cultural respect 
should be better recognised as a priority area of 
intervention to improve healthcare access among 
ethnic minorities. Moreover, it is essential to note 
that there may be ethnic group differences in the 
way one judges GP cultural respect, and each 
ethnic group has unique characteristics that 
impact their pattern of healthcare utilisation 
and health outcomes (e.g., Māori experience of 
colonisation, younger Pasifika population).17,28 
Healthcare professionals should be aware of 
such differences, and recognise that patients and 
the community themselves may know best what 
cultural safety looks like for them.27

Caveats and future research 
Our sample had a higher proportion of women, 

NZ Europeans and those with higher education 
and income, and only people with a regular GP 

were included in analyses (the proportion of 
women was 63.8% and NZ Europeans was 92.6%. 
Participants could identify with more than one 
ethnicity. Mean education level was 5.7 (1 = low-
est, 10 = highest) and median household income 
was $100,000). Thus, our findings cannot be  
generalised to all groups in New Zealand. Further 
research is warranted on ethnic minorities with 
lower income and educational qualifications, and 
limited English abilities, as these groups are most 
likely to experience culturally incongruent GP 
services. There would also be great value in con-
tinuously tracking changes in GP satisfaction and 
health outcomes across ethnic groups throughout 
and beyond the health reform. This would allow us 
to assess the extent to which aspired improvements 
in health equity are being achieved over time. 

Conclusion
Patient-perceived GP cultural respect was 

identified as a key driver of ethnic disparities 
in GP satisfaction. Initially, Māori and Asian peo-
ples showed lower, and Pasifika peoples showed 
no significant difference in GP satisfaction level, 
relative to NZ Europeans. After accounting for  
differences in GP cultural respect and ethnic  
similarity, Māori and Pasifika peoples showed 
higher and Asian peoples showed no difference 
in satisfaction level compared to NZ Europeans. 
Higher GP satisfaction showed strong associations 
with better healthcare access and health outcomes 
for all ethnic groups. Increasing GP satisfaction 
through the provision of culturally respectful and 
safe healthcare services may be an essential step 
to reducing ethnic health inequities and improv-
ing population health.
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Appendix
Table A1: Socio-demographic characteristics of sample for each ethnic group and total sample.

Gender Mean age

(Age range, SD)
Proportion of people 
born in New Zealand

Proportion of 
employed people

Mean education level 
(SD)

Mean deprivation 
level (SD)

Female Male

NZ European

(n=35,701)
65.29% 34.71%

52.94

(18–99, 13.57)

80.16% 75.73% 5.69

(2.66)

4.63

(2.69)

Māori

(n=3,794)
68.2% 31.8%

50.85

(18–92, 13.38)

96.86% 75.08% 5.08

(2.74)

5.84

(2.89)

Pasifika peoples

(n=1,012)
 66.47% 33.53% 48.89 (19–92, 13.66)

75.27% 75.74% 5.30

(2.70)

6.00

(3.01)

Asian peoples

(n=1,670)
64.80% 35.2%

46.03

(18–83, 14.09)

29.42% 78.70% 6.82

(2.19)

4.94

(2.69)

Total sample

(n=38,265)

64.95% 35.05% 52.70

(18–99, 13.58)

78.08% 75.73% 5.70

(2.66)

4.71

(2.72)

Note: Data imputation for missing values was used for all regressions. Sample descriptives were obtained from Mplus regression analysis results. “Total sample” was used for the nested regressions predicting 
GP satisfaction. 
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Table A2: Regression predicting healthcare access satisfaction, psychological distress and self-reported health among NZ Europeans. 

Healthcare access satisfaction Psychological distress (K6) Self-rated health 

B SE STD beta P-value B SE STD beta P-value B SE STD beta P-value

GP satisfaction .646 .011 .412 .000** -.054 .003 -.112 .000** .104 .005 .123 .000**

GP respect .089 .011 .049 .000** -.012 .003 -.021 .000** .025 .006 .025 .000**

GP similarity .028 .006 .023 .000** -.008 .002 -.021 .000** .020 .004 .031 .000**

Gender .062 .021 .014 .004** -.026 .007 -.018 .000** -.077 .013 -.031 .000**

Age .006 .001 .035 .000** -.015 .000 -.296 .000** .004 .001 .041 .000**

Education .038 .004 .047 .000** -.011 .001 -.045 .000** .011 .002 .024 .000**

Deprivation -.048 .004 -.060 .000** .013 .001 .051 .000** -.023 .002 -.052 .000**

Religion -.047 .022 -.010 .033* .008 .007 .006 .239 -.003 .013 -.001 .842

Parent -.120 .027 -.024 .000** -.082 .009 -.052 .000** .123 .016 .045 .000**

Partner .458 .027 .090 .000** -.160 .009 -.102 .000** .163 .016 .059 .000**

Employment .118 .026 .023 .000** -.167 .009 -.106 .000** .362 .016 .132 .000**

Urban .204 .028 .037 .000** .047 .008 .027 .000** -.080 .015 -.027 .000**

Born in New 
Zealand 

-.026 .025 -.005 .309 -.039 .008 -.023 .000** -.006 .015 -.002 .675

Note: *p<.05 
**p<.01 
Sample limited to those who indicated having a GP and identified as being NZ European. STD beta refers to standardised beta (STD >.1 bolded). Analyses conducted with data imputation for missing values. 
Average number of observations = 35,701. R-squared = .224, .148, .057, respectively.
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Table A3: Regression predicting healthcare access satisfaction, psychological distress and self-reported health among Māori. 

Healthcare access satisfaction Psychological distress (K6) Self-rated health 

B SE STD beta P-value B SE STD beta P-value B SE STD beta P-value

GP satisfaction .746 .034 .459 .000** -.059 .009 -.119 .000** .102 .016 .126 .000**

GP respect .041 .035 .024 .240 -.008 .010 -.014 .450 .016 .017 .019 .350

GP similarity .006 .018 .005 .754 .007 .006 .018 .242 .027 .010 .045 .008**

Gender .098 .073 .019 .180 .000 .024 .000 .996 -.138 .041 -.052 .001**

Age .014 .003 .074 .000** -.018 .001 -.326 .000** .007 .002 .077 .000**

Education .029 .014 .032 .033* -.012 .004 -.042 .008** .005 .008 .010 .553

Deprivation -.062 .012 -.072 .000** .011 .004 .040 .009** -.030 .007 -.071 .000**

Religion -.121 .074 -.024 .105 .024 .024 .015 .328 -.025 .041 -.010 .538

Parent -.274 .090 -.047 .002** -.079 .030 -.044 .010* .041 .050 .014 .416

Partner .380 .081 .072 .000** -.154 .027 -.096 .000** .217 .046 .083 .000**

Employment .226 .090 .040 .012* -.281 .030 -.161 .000** .479 .050 .168 .000**

Urban .327 .097 .052 .001** .073 .028 .038 .008** -.054 .049 -.017 .267

Born in New 
Zealand 

-.174 .167 -.012 .297 -.089 .064 -.021 .164 .126 .103 .018 .223

Note: *p<.05 
**p<.01 
Sample limited to those who indicated having a GP and identified as being Māori. STD beta refers to standardised beta (STD >.1 bolded). Analyses conducted with data imputation for missing values. Aver-
age number of observations = 3,794. R-squared = .256, .167, .078, respectively.
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Table A4: Regression predicting healthcare access satisfaction, psychological distress, and self-reported health among Pasifika peoples.

Healthcare access satisfaction Psychological distress (K6) Self-rated health 

B SE STD beta P-value B SE STD beta P-value B SE STD beta P-value

GP satisfaction .572 .067 .377 .000** -.036 .019 -.069 .059 .108 .033 .127 .001**

GP respect .160 .064 .100 .012* -.023 .020 -.042 .235 .005 .034 .006 .885

GP similarity -.033 .032 -.031 .299 .009 .012 .024 .467 .037 .020 .063 .061

Gender .113 .131 .024 .387 -.074 .049 -.045 .129 -.129 .082 -.048 .116

Age .012 .005 .073 .024* -.014 .002 -.244 .000** .004 .003 .046 .188

Education .032 .025 .038 .207 -.032 .009 -.109 .001** .013 .016 .028 .407

Deprivation -.014 .023 -.018 .547 .003 .009 .012 .713 -.012 .014 -.029 .385

Religion -.184 .129 -.041 .153 .011 .049 .007 .829 -.164 .080 -.065 .041*

Parent -.277 .167 -.055 .098 -.136 .061 -.078 .027* -.002 .096 -.001 .980

Partner .525 .152 .110 .001** -.091 .056 -.055 .105 .237 .091 .089 .009**

Employment .192 .162 .037 .235 -.253 .063 -.139 .000** .298 .100 .102 .003**

Urban .192 .193 .026 .320 .102 .078 .040 .190 .037 .134 .009 .781

Born in New 
Zealand 

-.116 .156 -.022 .458 -.128 .060 -.071 .031 -.133 .095 -.046 .160

Note: *p<.05
**p < .01 
Sample limited to those who indicated having a GP and identified as being of Pacific ethnicity. STD beta refers to standardised beta (STD >.1 bolded). Analyses conducted with data imputation for miss-
ing values. Average number of observations = 1,012. R-squared = .213, .127, .059, respectively.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2023 Jul 7; 136(1578). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 53

Table A5: Regression predicting healthcare access satisfaction, psychological distress, and self-reported health among Asian peoples.

Healthcare access satisfaction Psychological distress (K6) Self-rated health 

B SE STD beta P-value B SE STD beta P-value B SE STD beta P-value

GP satisfaction .632 .051 .408 .000** -.054 .015 -.103 .000** .093 .026 .109 .000**

GP respect .104 .050 .061 .037* -.021 .016 -.036 .192 .061 .028 .066 .027*

GP similarity .001 .025 .001 .955 .000 .009 .000 .990 -.012 .015 -.020 .436

Gender .124 .098 .027 .206 -.013 .037 -.008 .728 .009 .061 .004 .878

Age .007 .004 .042 .105 -.014 .002 -.272 .000** .001 .002 .013 .645

Education .026 .022 .026 .238 -.023 .009 -.067 .007** .021 .015 .038 .150

Deprivation -.020 .018 -.025 .263 .015 .007 .054 .023* -.020 .011 -.045 .078

Religion .041 .100 .009 .685 -.008 .036 -.006 .815 .055 .059 .023 .353

Parent -.134 .127 -.030 .289 -.044 .045 -.028 .335 .125 .077 .050 .103

Partner .403 .128 .082 .002** -.176 .045 -.105 .000** .059 .074 .022 .425

Employment .172 .128 .032 .180 -.164 .047 -.089 .001** .142 .081 .048 .080

Urban -.014 .228 -.001 .951 -.069 .094 -.020 .460 -.220 .147 -.040 .135

Born in New 
Zealand 

.384 .109 .080 .000** -.043 .040 -.026 .275 -.246 .066 -.093 .000**

Note: *p<.05 
**p<.01 
Sample limited to those who indicated having a GP and identified as being of Asian ethnicity. STD beta refers to standardised beta (STD >.1 bolded). Analyses conducted with data imputation for missing 
values. Average number of observations = 1,670. R-squared = .213, .138, .050, respectively. 
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Table A6: Regression predicting GP satisfaction (without GP respect and GP similarity). 

Step 1: ethnicity Step 2: demographic factors

B SE STD beta P-value B SE STD beta P-value

Māori -.192 .026 -.041 .000** -.133 .026 -.028 .000**

Pasifika .013 .048 .002 .780 .055 .047 .006 .243

Asian -.237 .035 -.035 .000** -.194 .037 -.028 .000**

Gender .030 .015 .010 .039

Age .011 .001 .106 .000**

Education .009 .003 .017 .001**

Deprivation -.026 .003 -.050 .000**

Religion .078 .015 .027 .000**

Parent -.034 .019 -.011 .072

Partner .004 .018 .001 .839

Employment -.075 .018 -.023 .000**

Urban .145 .019 .040 .000**

Born in New 
Zealand 

.007 .018 .002 .707

Note: *p<.05 
**p <.01. Sample limited to those who indicated having a GP. STD beta refers to standardised beta (STD >.1 bolded). Analyses  
conducted with data imputation for missing values. Average number of observations = 38,465. R-squared = .003, .02, respectively. 
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Incorporating faecal haemoglobin 
measurement using the faecal 
immunochemical test (FIT) in the 
referral, triage, and prioritisation 
pathway for patients with colorectal 
symptoms
James Falvey, Chris M A Frampton, Richard B Gearry, Ben Hudson, Lucinda Whiteley

abstract 
Incorporating faecal haemoglobin (FHb) measurement using the faecal immunochemical test (FIT) in the investigation pathway for 
patients with colorectal symptoms may improve access to colonoscopy for those at greatest risk of significant disease.
aim: To derive a colorectal symptom pathway incorporating standard clinical and FIT data to guide referral, triage, and prioritisation 
of cases in New Zealand.
method: Diagnostic accuracy of FIT to rule out colorectal cancer (CRC) was determined by meta-analysis. Thereafter, the risk of CRC 
after FIT was estimated for common clinical presentations by Bayesian methodology, using a specifically collated retrospective cohort 
of symptomatic cases. A symptom/FIT pathway was developed iteratively following multi-disciplinary engagement.
results: Eighteen studies were included in meta-analysis. The sensitivity and specificity for CRC were 89.0% (95%CI 87.0–90.9%) and 
80.1% (95%CI 77.7–82.4%) respectively, at a FHb threshold of >10mcg haemoglobin per gram stool, and 95.7% (95%CI 93.2–97.7%) 
and 60.5% (95%CI 53.8–67.0%) respectively, at the limit of detection. The final pathway was 97% sensitive for CRC, compared with 
90% for the current direct access criteria, and requires 47% fewer colonoscopies. Estimated prevalence of CRC among those declined  
investigation was 0.23%. 
conclusion: Incorporating FIT in the new patient symptomatic pathway as presented appears feasible, safe, and allows for resources to 
be targeted to those at greatest risk of disease. Further work is needed to ensure equity for Māori if this pathway were introduced nationally.

Waiting times for colonoscopies 
are long and risk harm due to the 
delayed diagnosis of serious gastro-

intestinal diseases, including colorectal cancer 
(CRC). We have reported that the New Zealand  
Ministry of Health, now Manatū Hauora, referral 
criteria for direct access outpatient colonoscopy 
or computed tomography colonography (CTC),1 
hereafter the direct access criteria, have a low  
specificity for CRC.2 This low specificity, together 
with high colorectal symptom burden in the 
general population contributes to high referral 
rates and low yield from investigation. Improv-
ing access to colorectal investigations for New 
Zealanders who have significant bowel disease 
is an immediate priority for gastroenterology 
and surgical services and should be undertaken 
to increase the detection of significant diseases, 
reduce time to diagnosis, and reduce the number 

of investigations performed with no significant 
finding. 

Data indicates that incorporating faecal  
haemoglobin (FHb) measurement by using 
the faecal immunochemical test (FIT) into the 
new patient investigation pathway may help to  
satisfy these goals.3,4 FIT has been extensively 
investigated in symptomatic populations and 
has been successfully incorporated into new 
patient symptomatic pathways,5 and used to re- 
prioritise cases waiting for colonoscopy fol-
lowing pandemic related delays.6 Indeed, the  
British Society of Gastroenterology (BSG) and 
the Association of Coloproctology of Great  
Britain and Ireland (ACPGBI) recommend the 
implementation of FIT as a diagnostic tool for all 
patients with symptoms or signs of a suspected 
CRC diagnosis, other than those with an anal 
or rectal mass or anal ulceration.7 Identifying  



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2023 Jul 7; 136(1578). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 56

combined FIT/symptom thresholds to direct  
referral and investigation of cases requires both 
a reliable estimate of the prior risk of disease for 
common clinical presentations, and knowledge of 
the diagnostic accuracy of FIT at the proposed FHb 
thresholds, neither of which is known absolutely.

We aimed to derive a colorectal symptom 
pathway incorporating standard referral (direct 
access criteria), and FIT data, to guide referral,  
triage, and prioritisation of cases. 

Methods
An overview of the study design is shown in 

Figure 1. 

Diagnostic accuracy of a single rule out 
FIT for colorectal cancer

Search strategy and exclusions are summarised 
in Figure 2. Studies were included if they reported 
the diagnostic accuracy of a single rule out FIT (at 
threshold >10mcg/g or at a threshold of >4mcg/g 
or lower) for colorectal cancer in a cohort of 
patients with unexplained colorectal symptoms. 
Studies reported as full papers, with a complete, 
patient level dataset (sufficient to allow sensitivity 
and specificity to be calculated), were considered 
for inclusion, including those reporting outcomes 
based on either clinical follow-up (>6 months) or 
colonic investigation. A quality assessment tool 
for diagnostic accuracy studies (QUADAS-2) was 
used to facilitate the assessment of study quality. 
Studies from the same population were allowed 
when referral dates did not overlap. Studies were 
excluded if they did not meet inclusion criteria 
and furthermore if they included surveillance 
cases, or where the mode of investigation or  
follow-up period was deemed insufficient to  
diagnose incident colorectal cancer. Database 
search, literature review, quality assessment, 
decision to include or exclude, and data extraction 
was made by one author (James Falvey). Patient 
level data was manually extracted from each 
included study and grouped according to FIT 
threshold for meta-analysis. FHb thresholds for 
analysis were at >10mcg haemoglobin per gram 
of stool (mcg/g), and at the limit of detection of 
the test (LoD) (any threshold <4mcg/g). Meta  
analyses were undertaken using a random  
effects model due to heterogeneity in study design, 
and performed using MedCalc for Windows,  
version 19.4 (MedCalc Software, Ostend, Belgium). 
The pragmatic approach to the LoD was taken to 
avoid overestimating sensitivity for CRC, reflect  

variation in assay sensitivity, and to remain  
consistent with prior methodology.8

The prior risk of CRC according to the direct 
access criteria has been reported previously 
(2018 dataset).2 Briefly, a retrospective cohort 
study was performed which collected referral,  
demographic and outcome data for all first  
primary care referrals for direct access  
colorectal investigations made to Canterbury  
district health board (now Te Whatu Ora – 
Waitaha Canterbury) using a dedicated electronic 
referral form (eform) in the year 2018. The eform 
includes a free text section for clinical history 
and tick boxes that allow the case history to be  
summarised with respect to the direct access  
criteria. General practitioners have access to 
additional guidance regarding the investigation 
and referral of cases through an online resource 
(Community HealthPathways). Faecal occult 
blood (FOB) testing is not included in the direct 
access criteria or included as a required field in 
the eform. Cases were followed for a median of 
33 months. One hundred and twenty-eight CRC 
cases were detected among 3,200 referrals. For 
the purposes of this study, referrals for patients 
with suspected Inflammatory bowel disease (IBD) 
were not included (2 CRC among 214 referrals for 
suspected IBD [0.9%]).

Likelihood ratios (LR) derived from summary 
accuracy data were used to calculate disease  
prevalence for clinical groups following FIT 
and were unadjusted. Simple proportions were  
converted to odds (and vice versa) as required and 
are presented as percentages or number needed 
to investigate (NNI) or decline (NND) to detect or 
miss one CRC. Detection of high-risk adenoma is 
estimated based on the prevalence of advanced 
polyps in the 2018 dataset, and using LRs derived 
from published data for advanced adenomas.9 
FIT positivity rates at each threshold were  
calculated as follows: n=([C–cbP]/[ca–cb])/P, where 
n is the proportion of cases with a test result 
at or above the threshold, C is the total num-
ber of cases of CRC in a population (P), and ca 
and cb are the prevalence of CRC for cases with 
test results above and below the threshold,  
respectively. To determine the investigative 
resource requirements of the pathway, the  
secondary care decision aid has been followed 
with additional assumptions for categories  
requiring triagers’ discretion as follows: 

• iron deficiency anaemia (IDA) 80% 
colonoscopy and 20% CTC. 
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• rectal bleeding (RB) 40–49 years/detectable 
FHb <10mcg/g, 50% colonoscopy and 50% 
CTC.

• RB <39 years/FHb >10mcg/g, 100% 
colonoscopy.

• altered bowel habit (ABH) >50 years/
detectable FHb <10mcg/g, 50% colonoscopy 
and 50% CTC.

• other presentations FHb >10mcg/g, 100% 
colonoscopy, detectable FHb <10mcg/g, 50% 
CTC and 50% decline. 

Modelling does not make allowance for any 
change in primary care referral practice, or the 
effect of expanding access criteria in the proposed 
pathway (to younger patients with rectal bleeding, 
or due to lowering age thresholds for Māori and 
Pacific people). The proportion of cases meeting 
criteria for colonoscopy, but who in usual clinical 
practice would be offered an alternative mode 
of investigation due to age-related frailty or the  
presence of significant comorbidity has not 
been estimated for either the current proposal 
or the direct access criteria, or the ACPGBI/BSG  
guideline for urgent colonoscopy. Outcome  
estimates of sensitivity, specificity, NNI, and 
NND were determined for each of these criteria. 
The upper 95% CI of negative likelihood ratios 
(NLR) derived from summary data were used to  
determine the worst-case missed cancer rates for 
rule out thresholds. Ninety-five percent CI were 
calculated by the binomial exact method.

CRC incidence by novel symptom criteria was 
determined from the 2018 dataset by mapping 
the direct access criteria to the novel criteria.  
Symptom thresholds for referral are unchanged 
from the direct access criteria (e.g., altered bowel 
habit [ABH] refers to looser and/or more frequent 
stools, and unexplained rectal bleeding [RB] 
refers to cases where benign anal causes have 
been treated or excluded).

Results
Meta-analysis

Eighteen studies were included in meta- 
analysis. The study characteristics, quality 
assessment, and diagnostic accuracy of included  
studies are shown in Table 1. One study was 
excluded as it did not report FIT accuracy data 
at a threshold consistent with our analysis.25 

Of those studies excluded on methodological 
or other grounds despite apparently meeting  
inclusion criteria, one provided insufficient  

information regarding the reference standard 
and had too short a period of clinical follow-up,26 
one was deemed at high risk of bias in both 
case selection and case follow-up,27 four had  
incomplete investigation or follow-up of cases  
(usually FIT negative),28–31 one did not contain  
patient level data,32 and one was excluded due 
to multiple samples counted as a single positive 
if any gave an above threshold result.33 Forrest 
plots for the primary analyses are shown in Fig-
ure 3. Summary sensitivity and specificity of FIT 
at FHb threshold >10mcg/g were 89.0% (95%CI 
87.0–90.9%)(I2 33.14%) and 80.1% (95%CI 77.7–
82.4%)(I2 98.2%) respectively, and at the LoD 
were 95.7% (95%CI 93.2–97.7%)(I2 58.84%) and 
60.5% (95%CI 53.8–67.0%)(I2 99.4%), respectively. 
Correspondingly, the NLR of FIT for CRC at thresh-
olds of >10mcg/g and at LoD were 0.14 (95%CI 
0.12–0.16) and 0.07 (95%CI 0.04–0.11), respectively. 
There was significant heterogeneity between  
studies. The source of this was investigated by 
subgroup analysis according to the following 
study characteristics: cohort date (pre vs not 
pre-2017), retrospective vs prospective data  
collection, recruitment location (primary  
or secondary care), analyser (HM-jack arc, OC- 
sensor, other/unknown), colorectal cancer 
prevalence (>3% vs <3%), and reference stan-
dard (colonoscopy only,9,10,12,15,16 any colonic  
investigation,3,11,14,17,19,24 follow-up4,13,18,20–23) (see 
Table 1 for study characteristics). Significant 
heterogeneity was still identified within the  
subgroups for both sensitivity and specificity, and 
the estimates between subgroups did not differ 
significantly; however, the limited sample size 
limits the robustness with which these effects can 
be explored. Outliers were sought with respect 
to study design, prevalence, sensitivity, and  
specificity; however, exclusion of individual  
studies did not significantly influence results.

Canterbury colorectal symptom pathway
The proposed pathway is summarised in  

Figure 4. For Symptom/FHb categories where the 
risk of CRC is low, triagers will use discretion in 
determining the most appropriate outcome (e.g., 
CTC, flexible sigmoidoscopy, outpatient review, or 
a further period of observation in primary care) 
based on age, case presentation, co-morbidity, 
and local resource availability. The outcome in 
the secondary care decision aid (Figure 4b) for 
such categories is denoted ‘triagers discretion’, 
and for simplicity in modelling, it is assumed 
that all cases will undergo either colonoscopy or 
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CTC (see methods). Estimated CRC prevalence by  
clinical category, age, and FHb threshold are 
shown in Table 2. Pathway sensitivity and  
specificity are shown in Table 3, along with those 
for the direct access criteria, and those of the 
ACPGBI/BSG guidance for urgent colonoscopy. 
Within the limits of the analysis, the sensitivity for 
advanced polyps is estimated to fall from 84.2% 
for the direct access criteria to 70.4% for the  
Canterbury pathway.

Discussion 
Our study demonstrates how incorporating 

FIT in the investigation, referral, and prioritisa-
tion of patients with colorectal symptoms may 
both improve sensitivity for colorectal cancer, 
while simultaneously reducing the number of 
investigations performed. Indeed, including FHb 
measurement to guide patient care was previ-
ously an established strategy in New Zealand. In  
Canterbury, between 2010–2017, a qualitative 
FIT was incorporated in the colorectal symptom 
assessment and referral pathway and provided 
the strongest single predictor for colorectal cancer 
diagnosis, above anaemia and rectal bleeding.34 
Thereafter, while Canterbury moved away from 
FHb and adopted the direct access criteria (based 
on the 2005 NICE guideline, CG27), the United 
Kingdom sought to increase sensitivity for CRC 
(NICE NG12) by incorporating a rule-in guaiac 
based FOB (gFOB) for primary care patients with 
low risk symptoms (CRC risk of <3%).35 In the 
UK the low specificity of gFOB led to increased 
demand for colorectal investigation and a higher 
NNI to detect one cancer,36 and this was addressed 
by replacing gFOB with FIT >10mcg/g (NICE 
DG30) in 2017.33 The discriminatory value of a  
quantitative FIT for CRC, and its validity beyond 
population screening and low risk symptoms to 
high risk scenarios such as rectal bleeding have 
subsequently been confirmed.11,12,37,38 This reflects 
a broader concept, that the discriminating power 
of FIT for CRC is determinate (notwithstanding  
variation in tumour size, location, biology, and stool 
sampling method), while its clinical utility varies 
by FHb threshold and the pre-test probability of 
disease. 

A major strength of this study is that our  
conclusions are based on actual cancer rates in 
our referral population, and a current estimate 
of FIT accuracy. Furthermore, because we are 
primarily concerned with optimising the clinical 
pathway sensitivity and understanding the risk 

of declining investigation, we have estimated the 
worst-case scenario miss rates for each clinical 
presentation using the upper 95th CI of the NLR 
calculated from our summary sensitivity and 
specificity, which encompass the least favourable 
estimate of the diagnostic accuracy of rule out 
FIT found in contemporary meta-analysis.8,39,40 
Table 4 shows that this is important because there 
was significant heterogeneity between studies 
included in meta-analysis, and this impacts on the 
accuracy with which the diagnostic accuracy of 
FIT can be estimated.

We estimate the missed cancer rate for the 
Canterbury pathway to be 2.9%, compared 
with 9.5% for the direct access criteria (Table 
3). In our proposal, cases meeting symptom  
threshold who have FHb >10mcg/g undergo  
investigation with colonoscopy. However, because 
almost 10% of CRC are missed at this threshold, 
we further recommend that all cases with detect-
able FHb <10mcg/g be referred and investigated  
appropriately given case characteristics and 
resource availability. Although the CRC rate 
of those with detectable FHb<10mcg/g is just 
1.47%, we see benefit in a pathway that provides  
definitive care at the first contact, reduc-
ing the risk of frequent repeat testing (and  
associated false positive tests) and the inequity 
that is likely to result from such an approach.  
A higher rule out threshold of >10mcg/g would 
reduce colonoscopy volumes further; however, 
the pathway as it stands has the potential to 
lower demand for colonoscopy by 47%. More  
restrictive criteria may not only delay diagnosis 
for some cases of colorectal cancer, but also reduce 
sensitivity of the pathway for other significant  
colorectal disease.9,41–43

Simplifying the clinical categories when  
compared with the direct access criteria is  
justified on several grounds. Foremost, the  
distinction between urgent and non-urgent  
categories in the direct access criteria appears 
arbitrary with some non-urgent categories  
having greater risk of CRC than others afforded 
urgent investigation.2 Thereafter, as New Zealand 
data have repeatedly shown that CRC risk falls 
in the order IDA>RB>ABH,2,34,44 and because FIT  
discriminates CRC risk with greater power than 
any of these,12 it follows that all cases be stratified 
by FIT, and usability of the resulting criteria is 
enhanced by simplifying the clinical component.

We see benefit in amending the access criteria 
in several other ways. Lowering age thresholds 
for investigating Māori and Pacific people by 10 
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Figure 1: Overview of study design.
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Figure 2: Meta-analysis search strategy and review process.
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Table 1: Studies included in meta-analysis.

Study

Description 

(Including retrospective vs 
prospective design, primary or 
secondary care recruitment, 
cohort date, laboratory  
analyser, and location)

n
CRC  
prevalence  
%

FU 
interval 
months

QUADAS-2

Threshold 
mcg/g

Sensitivity Specificity

Risk of bias Applicability concerns Flow 
and 
timing

Selection Index 
test

Reference 
standard

Selection Index 
test

Reference 
standard

McDonald  
et al.3

Consecutive referrals from 
primary care for investigation 
of lower GI tract completing 
FIT and endoscopy. Second-
ary care prospective cohort. 
2010–2012. OC-Sensor.  
Tayside, Scotland.

280 2.14 NA Low
Un-
clear

Low Low Low Low Low 10 1.00 0.94

Rodriguez- 
Alonso et 
al.10 

Symptomatic outpatients 
referred for and completing 
diagnostic colonoscopy. 
Secondary care prospective 
cohort. 2011–2012.  
OC-Sensor. Barcelona, Spain.

1003 2.99 NA Low Low Low Low Low Low Low

0 1.00 0.43

10 0.97 0.80

Mowat et al. 
201611

All adults referred for inves-
tigation of bowel symptoms. 
2013–2014. Secondary care 
prospective cohort study.  
OC-Sensor. Tayside, Scotland

750 3.73 NA Low
Un-
clear

Low Low Low Low High

2 1.00 0.43

10 0.89 0.79
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Study

Description 

(Including retrospective vs 
prospective design, primary or 
secondary care recruitment, 
cohort date, laboratory  
analyser, and location)

n
CRC  
prevalence  
%

FU 
interval 
months

QUADAS-2

Threshold 
mcg/g

Sensitivity Specificity

Risk of bias Applicability concerns
Flow 
and 
timingSelection

Index 
test

Reference 
standard

Selection
Index 
test

Reference 
standard

Herrero et 
al.12

Consecutive symptomatic 
patients referred for  
colonoscopy. Prospective  
secondary care cross-sectional 
study. 2012–2013.  
OC-Sensor. Ourense, Spain.

1572 13.6 NA Low Low Low Low Low Low Low 10 0.93 0.63

Mowat et al. 
201913

New onset symptomatic 
patients in primary care as 
per NICE NG12. Primary care 
prospective cohort.  
2015–2018. HM-JACKarc. Tay-
side, Scotland

5372 1.82 24-36 Low Low Low Low Low Low Low 10 0.88 0.79

Khan et al.14

Patients with bowel  
symptoms referred under 2 
week wait colorectal cancer 
pathway, and completing 
investigations. Secondary 
care prospective. 2017–2018. 
HM-JACKarc.  
East Sussex, England.

928 5.06 NA Unclear
Un-
clear

Low Low Low Low Low 10 0.85 0.84

Table 1 (continued): Studies included in meta-analysis.
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Study

Description 

(Including retrospective vs 
prospective design, primary or 
secondary care recruitment, 
cohort date, laboratory  
analyser, and location)

n
CRC  
prevalence  
%

FU 
interval 
months

QUADAS-2

Threshold 
mcg/g

Sensitivity Specificity

Risk of bias Applicability concerns
Flow 
and 
timingSelection

Index 
test

Reference 
standard

Selection
Index 
test

Reference 
standard

Navarro et 
al.15

Secondary care prospective 
observational study of  
patients referred with symp-
toms and accepted for colo-
noscopy. 2016–2018. SENTiFIT. 
Zaragoza, Spain.

727 4.95 NA Low Low Low Low Low Low Low 10 0.94 0.75

Tsapournas 
et al.16

Patients referred for  
colonoscopy with colorectal 
symptoms. Secondary care 
prospective cohort.  
2013–2017. QuikRead go. 
Sweden.

242 5.37 NA Unclear Low Low Low Low Low Low 10 0.92 0.77

d’Souza et 
al.9

Patients referred and  
accepted for investigation by 
colonoscopy under the NICE 
NG12 2-week wait rules.  
Prospective multi-centre  
secondary care cohort.  
2017–2019. HM-JACKarc. 
England.

9822 3.35 NA Unclear Low Unclear Low Low Low Low

2 0.97 0.65

10 0.91 0.84

Table 1 (continued): Studies included in meta-analysis.
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Study

Description 

(Including retrospective vs 
prospective design, primary or 
secondary care recruitment, 
cohort date, laboratory  
analyser, and location)

n
CRC  
prevalence  
%

FU 
interval 
months

QUADAS-2

Threshold 
mcg/g

Sensitivity Specificity

Risk of bias Applicability concerns
Flow 
and 
timingSelection

Index 
test

Reference 
standard

Selection
Index 
test

Reference 
standard

Mowat et al. 
20214

FIT requested in primary care 
to guide referral for any  
colorectal symptom.  
Retrospective, primary care, 
cohort. 2015–2016. HM-JACK-
arc. Tayside, Scotland.

5381 1.95 24–36 Low Low Unclear Low Low Unclear Low

2 0.97 0.49

10 0.87 0.79

Turvill  
et al. 17

Patients referred according to 
NICE NG12 2-week wait.  
Multicentre. Prospective,  
secondary care cohort. 
HM-JACKarc. 2018–2019. York-
shire/Humber, England.

5040 3.00 NA High
Un-
clear

Low Low Low Low Low

2 0.93 0.61

10 0.87 0.81

J Bailey  
et al. 202118

Patients referred for  
investigation of colorectal 
symptoms; excluding rectal 
bleeding and rectal mass.  
Result incorporated into  
referral pathway.  
Retrospective audit. Primary 
care. 2017–2019. OC-sensor. 
Nottingham, England.

13032 1.77 2–25 Low Low Low Low Low Low High

4 0.97 0.70

10 0.92 0.82

Table 1 (continued): Studies included in meta-analysis.
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Study

Description 

(Including retrospective vs 
prospective design, primary or 
secondary care recruitment, 
cohort date, laboratory  
analyser, and location)

n
CRC  
prevalence  
%

FU 
interval 
months

QUADAS-2

Threshold 
mcg/g

Sensitivity Specificity

Risk of bias Applicability concerns
Flow 
and 
timingSelection

Index 
test

Reference 
standard

Selection
Index 
test

Reference 
standard

Laszlo  
et al.19

Prospective, secondary care, 
multicentre observational 
study. All patients referred with 
abdominal symptoms for  
suspected CRC and those 
meeting NG12. 2017–2019. 
OC-Sensor. England.

3589 2.51 NA Unclear
Un-
clear

Low Low Low Low Low

4 0.88 0.73

10 0.83 0.80

Johnstone 
et al.20

Retrospective observational 
study of all patients with FIT 
submitted from primary care. 
2018–2019. Greater Glasgow 
and Clyde, Scotland.

4737 1.22 22–28 Low Low Low Low Low Low Low 10 0.91 0.80

MacDonald 
et al.21

Prospective, observational. 
Consecutive referrals of  
symptomatic colorectal 
patients from primary care. 
2016–2019. HM-JACKarc.  
Lanarkshire, Scotland.

5250 2.88 24 Low Low Low Low Low Low Low 10 0.87 0.67

Table 1 (continued): Studies included in meta-analysis.
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Study

Description 

(Including retrospective vs 
prospective design, primary or 
secondary care recruitment, 
cohort date, laboratory  
analyser, and location)

n
CRC  
prevalence  
%

FU 
interval 
months

QUADAS-2

Threshold 
mcg/g

Sensitivity Specificity

Risk of bias Applicability concerns
Flow 
and 
timingSelection

Index 
test

Reference 
standard

Selection
Index 
test

Reference 
standard

Pin-Vieito et 
al.22

Population based retrospective 
cohort of patients with lower GI 
symptoms referred from prima-
ry care. San Sebastian cohort 
only. 2012–2016. OC-Sensor. 
Spain.

4543 1.61 24 Unclear Low Low Unclear
Un-
clear

Low Low 10 0.81 0.83

S Bailey et 
al.23

Patients with low-risk symp-
toms meeting NICE NG12/
DG30. Retrospective, obser-
vational study of primary care 
based FIT. 2018. HM-JACKarc. 
Southwest England.

3890 1.31 12 Low Low Low Low Low Low Low 10 0.84 0.85

Maclean et 
al.24

Symptomatic patients referred 
under NICE NG12 completing 
investigation. Prospective, 
secondary care-based cohort. 
2019–2020. SENTiFIT. Surrey, 
England.

553 2.53 NA Unclear
Un-
clear

Low Unclear Low Low Low

3 1.00 0.77

10 1.00 0.85

Table 1 (continued): Studies included in meta-analysis.
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Figure 3: Forrest plots of studies reporting the diagnostic accuracy of a single rule out FIT for CRC. 

a and b: sensitivity and specificity at >10mcg/g respectively. 
c and d: sensitivity and specificity at LoD respectively.
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Figure 4: Canterbury colorectal symptom pathway. a: Patient flow diagram. b: Secondary care decision aid.
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Table 2: Colorectal cancer prevalence, and number needed to investigate or decline according to symptom and FHb threshold.

Category

2018 Canterbury  
dataset*

Calculated case number by FHb threshold or range

>150 mcg/g 10–150 mcg/g <10 mcg/g <LoD LoD–10 mcg/g

n (% of 
total)

CRC (%) n CRC (%) NNI n CRC (%) NNI n CRC (%) NNI (WC) n CRC (%) NNI (WC) n CRC (%) NNI

IDA + RB 389 (13.4) 36 (9.25) 44.55 25.49 (57.21) 1.75 57.52 6.47 (11.25) 9 286.93 4.04 (1.41) 71 (62) 214.82 1.52 (0.71) 141 (90) 72.10 2.52 (3.49) 29

RB + ABH 
>50years

684 (23.6) 39 (5.70) 62.44 27.61 (44.22) 2.26 100.29 7.01(6.99) 14 521.27 4.38 (0.84) 119 (104) 391.39 1.65 (0.42) 237 (151) 129.88 2.73 (2.10) 48

RB + ABH 
40–49 years

66 (2.3) 2 (3.03) 4.87 1.42 (29.06) 3.44 9.61 0.36 (3.74) 27 51.51 0.22 (0.44) 230 (201) 38.76 0.08 (0.22) 458 (292) 12.76 0.14 (1.10) 91

RB + ABH  
<39 years

144 (5.0) 1 (0.69) 8.43 0.71 (8.40) 11.91 20.86 0.18 (0.86) 116 114.71 0.11 (0.10) 1022 (895) 86.45 0.04 (0.05) 2044 (1301) 28.26 0.07 (0.25) 404

ABH  
>50 years

1061 (36.6) 28 (2.64) 75.61 19.82 (26.22) 3.81 154.42 5.03 (3.26) 31 830.97 3.14 (0.38) 265 (232) 625.38 1.18 (0.19) 528 (336) 205.59 1.96 (0.95) 105

Other criteria 554 (19.1) 11 (1.99) 37.11 7.79 (20.99) 4.77 80.50 1.98 (2.46) 41 436.39 1.23 (0.28) 354 (310) 328.58 0.47 (0.14) 706 (450) 107.81 0.77 (0.71) 140

All* 2898 (100) 117 (4.04) 233.01 82.84 (35.55) 2.81 423.21 21.04 (4.97) 20 2241.78 13.13 (0.59) 171 (150) 1685.38 4.95 (0.29) 341 (217) 556.40 8.18 (1.47) 68

*excluding 88 cases (9 CRC) referred with a rectal mass, and 214 cases (2 CRC) referred for concern regarding inflammatory bowel disease.  
IDA: iron deficiency anaemia 
RB: rectal bleeding 
ABH: altered bowel habit 
CRC: colorectal cancer 
NNI: number needed to investigate to detect one cancer 
WC: NND at upper 95% CI of the NLR (worst case scenario)
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Table 3: Overall sensitivity, specificity, and resource implications of proposed pathway.

Criteria
Colonoscopy 
per 1,000 
referrals

Expected 
CTC per 
1,000 
referrals

Sensitivity for 
CRC (95% CI)

Specificity for 
CRC (95% CI)

NNI NND

MOH direct access 
criteria

775 90.5 (84.0–95.0) 24.0 (22.4–25.6) 21 56

Urgent referral for 
colonoscopy ACPG-
BI/BSG 20227

250 89.6 (82.1–93.8) 77.9 (76.4–79.4) 7 171

Canterbury path-
way

407* 81 97.1 (92.1–99.1) 54.2 (52.3–56.0) 12 426

*includes 10% conversion from CTC to colonoscopy.  
NNI: number needed to investigate.  
NND: number needed to decline.  
CTC: computed tomography colonography.  
CRC: colorectal cancer.  
ACPGBI/BSG: Association of coloproctology of Great Britain and Ireland/British Society of Gastroenterology.

Table 4: Negative likelihood ratios for rule out thresholds of FIT calculated from contemporary meta-analyses.

Current study

(95% CI)

Saw et al. 202239 

*>2mcg/g
Booth et al. 202240 Pin-Vieito et al. 20228

>10mcg/g 0.14 (0.12–0.16) 0.14 0.12 0.15

LoD 0.07 (0.04–0.11) *0.05 0.08 0.09
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years reflects disease risk and survival outcomes 
for these peoples,45,46and aims to align the rate 
of investigation of these peoples with the higher 
rate of investigation of NZ Europeans found in 
the 2018 dataset.2 The change also aligns the  
colorectal pathway with the Canterbury upper 
gastrointestinal pathway, which has lower 
age thresholds for at risk populations, and is  
consistent with the recent extension of age  
criteria for Māori and Pacific people in the 
National Bowel Screening Program (NBSP). 
Meanwhile, recommending FHb measurement 
for patients below the age of 50 years who have 
unexplained RB addresses concern regarding the 
increasing incidence of CRC in the young,47 and 
brings order to the current ad hoc approach for 
this patient group, the higher rule out threshold 
(>10mcg/g) being justified by the low prior risk. 

Primary sector engagement indicates a strong 
preference for FHb testing in primary care  
supported by comprehensive education and online 
resources (in Canterbury via Community Health-
Pathways) for both test interpretation and to guide 
primary care-based management of colorectal  
symptoms. FIT request and interpretation in  
primary care has several benefits: promoting  
decision making by a single physician aware of the 
entire patient history, optimising sample return 
through explanation of the investigative process 
and the immediate provision of standardised  
collection device and requisition form for all  
faecal tests, and allowing follow-up in primary 
care for cases not returning samples using  
community-based staff. Furthermore, FHb testing 
in primary care avoids unnecessary case referral, 
saving time in primary and secondary care, and 
facilitating rapid clinical decision making.

There are few data regarding accuracy of FIT 
for most non-malignant colorectal conditions other 
than IBD and high-risk adenomas. FIT has good 
diagnostic accuracy for colonic IBD,42 and is likely 
to have utility in the diagnosis of other bleeding  
pathologies such as drug induced, ischaemic, 
or diverticular colitis, colonic angiodysplastic  
bleeding and ulcerative conditions such as stercoral  
ulceration or rectal ulcer syndrome. However, 
there is no expectation that FIT would be useful 
in the diagnosis of microscopic colitis or other 
non-bleeding pathologies, and FIT is unreliable 
in the diagnosis of proximal gastrointestinal  
bleeding and small bowel Crohn’s disease.48,49 To 
ensure that a FIT based colorectal investigation 
pathway does not compromise the diagnosis of 
either malignant, or non-malignant colorectal 

disease, we have started with the lowest rule out 
threshold and propose to develop the pathway 
iteratively in response to prospective data. 

FIT is currently being used in Canterbury 
to re-prioritise cases awaiting non-urgent new 
patient colonoscopy, and outcome data from 
the project will be reported in due course.  
Subsequently, the safe implementation of a  
pathway for new patients is dependent on robust 
primary sector engagement, education, and 
strong governance. Several future scenarios are  
conceivable. Future data may show that FIT 
has greater accuracy than estimated in the 
present study. In that situation, it would be  
appropriate to adopt a higher rule out  
threshold, retaining excellent sensitivity for CRC 
with lower rates of investigation. The current 
modelling assumes no change in GP referral  
practice; however, it is likely that GPs will 
have a lower threshold for investigating with 
FIT than they currently have for referring for  
invasive investigation. To maintain a high yield 
from invasive investigation in this situation, it 
may be necessary to increase the FIT threshold 
at which cases are accepted. Effort should be  
made to avoid this scenario, and the extreme 
case of surrogate screening, by emphasising the  
importance of symptom threshold for testing, 
as the higher the rule out FIT threshold is set, 
the less reassurance an individual symptom-
atic patient will receive from a ‘negative’ test.  
Reassuringly, where data are available, FIT  
testing rates have been shown to stabilise over 
time, suggesting that surrogate screening is 
unlikely to be widespread.13,33 

Comparison of the current proposal with 
the new UK guideline is pertinent. Nei-
ther pathway recommends FIT in cases with  
anorectal lesions, and both recommend FIT in 
primary care. Thereafter, the pathways diverge 
with the ACPGBI/BSG recommending urgent  
referral for symptomatic cases with FHb 
>10mcg/g, while the Canterbury pathway  
follows a graduated approach, both to urgency 
and mode of investigation dependent on 
FHb concentration and case presentation. 
The ACPGBI/BSG delegates decisions regarding  
referral of cases with FHb<10mcg to the  
discretion of the referring doctor, while the  
Canterbury pathway anticipates accepting cases 
for non-urgent investigation when the FHb 
is detectable above the LoD. Referral of cases 
below this threshold, made due to enduring  
concern, would be judged on their merit. To 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2023 Jul 7; 136(1578). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 72

derive future iterations of the pathway, and  
ultimately a national solution for FIT in  
symptomatic cases, the merits of resource  
distribution between various facets of  
colonoscopy activity must be considered,  
including for symptomatic, screening, and  
surveillance cases. According to our dataset, the 
number needed to investigate to detect one CRC 
in the current direct access criteria is 21 (90.5%  
sensitive), compared with 12 for the current  
proposal (97% sensitive), 14 in the NBSP  
(assuming 7% CRC detection at colonoscopy), 
and 6 in the latest UK guideline (sensitivity 90%). 
Further discussion on this point is important but 
beyond the current work.

Much is beyond the scope of this study. We 
have neither performed economic analysis, 
nor detailed the complex processes required 
to ensure patient engagement and equity of 
outcome for population groups. Neither have 
we sought to resolve all clinical scenarios. For  
example, given the increasing risk of CRC 
with age, is there an upper age threshold 
beyond which all cases should be investigated  
irrespective of FHb result? How long should a 

persistently symptomatic patient be observed 
and managed in primary care before repeat FHb 
testing, and how should a repeat FIT result be 
interpreted? Neither have we fully addressed the 
investigation of colorectal symptoms in younger 
cases where IBD is the more common diagnosis, 
nor how to approach a case at risk of both CRC 
and IBD. 

Improving access to colonoscopy for patients 
at risk of serious disease is an immediate  
concern for New Zealand. Formally incorpo-
rating FHb measurement into the assessment,  
referral, and prioritisation of colorectal  
symptoms appears achievable and should enable 
a high sensitivity for colorectal cancer, while 
also reducing the number of colonoscopies  
performed with no significant finding. This will 
expedite the investigation of those at higher 
risk, as colonoscopies can be undertaken more  
rapidly in this group. Robust primary and 
secondary sector education, community  
collaboration, development of strategies to ensure 
equity, research, prospective data gathering,  
analysis and feedback, are all essential for the  
initial and future success of the pathway.
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The long-term impacts of COVID-19 
on confirmed cases at least 12 months 
post-infection in Wellington, New 
Zealand: an observational, cross-
sectional study
Nethmi Kearns, Neakiry Kivi, Emily Dickinson, Emma Mayo, Allie Eathorne,  
Augustus Anderson, Richard Beasley, Craig Thornley, Annette Nesdale

abstract
aim: To explore the prevalence of ongoing symptoms and laboratory abnormalities in confirmed cases of COVID-19 from the first wave 
within the Greater Wellington Region, after at least 12 months post infection.
method: COVID-19 cases were obtained from EpiSurv. Eligible participants electronically completed questionnaires (Overall Health 
Survey, Patient Health Questionnaire-9 [PHQ-9], Generalised Anxiety Disorder-7 [GAD-7], Pittsburgh Sleep Quality Index, EuroQol 
5 Dimension 5 Level [EQ-5D-5L], Fatigue Severity Scale [FSS], WHO Symptom Questionnaire, Modified Medical Research Council  
Dyspnoea Scale [mMRC Dyspnoea Scale]). Blood samples were analysed for cardiac, endocrine, haematological, liver, antibody, and 
inflammatory markers.
results: Forty-two of 88 eligible cases undertook the study. Participants were enrolled at a median 628.5 days from symptom onset. 
Fifty-two point four percent felt that their current overall health was worse than it was prior to contracting COVID-19. Ninety percent 
of participants reported at least two ongoing symptoms since their acute illness. Between 45–72% of participants reported each of  
anxiety, depression, dyspnoea, pain/discomfort, and sleep difficulties, assessed using the GAD-7, PHQ-9, mMRC Dyspnoea Scale, 
EQ-5D-5L and FSS questionnaires respectively. There were minimal laboratory abnormalities. 
conclusion: There is a high prevalence of ongoing symptoms following the first wave of COVID-19 infection in Aotearoa  
New Zealand. At a median of 1.7 years post infection, there is a wide spectrum of symptoms and symptom severity, although as an 
observational, cross-sectional study a causal relationship between symptoms or their severity and COVID-19 infection cannot be firmly 
established. 

“Long COVID”, “post COVID-19 syndrome”, 
“long haulers”, “post-COVID conditions”, 
“post-acute sequelae of SARS CoV-2 

infection” and “chronic COVID” are terms used to 
categorise and describe persisting health impair-
ments following an acute COVID-19 infection.1,2 
There is no internationally agreed definition of 
long COVID, with various institutions such as the 
World Health Organization3 (WHO) and Centers 
for Disease Control and Prevention2 (CDC) hav-
ing different definitions, albeit with fundamental 
similarities. The joint guideline created by the 
National Institute for Health and Care Excellence 
(NICE), the Scottish Intercollegiate Guidelines 
Network (SIGN) and the Royal College of General 
Practitioners (RCGP)4 define “Acute COVID-19” as 
signs and symptoms for up to 4 weeks, “Ongoing 
symptomatic COVID-19” as signs and symptoms of 

COVID-19 from 4 weeks up to 12 weeks, and “Post-
COVID-19 syndrome” as signs and symptoms that 
develop during or after an infection consistent 
with COVID-19, continue for more than 12 weeks 
and are not explained by an alternative diagnosis. 
Aotearoa New Zealand guidelines follow the same 
definition, with the exception that “Post-COVID-19 
syndrome” is named long COVID.

There is a large variation in international  
prevalence estimates of long COVID. Variation 
in estimated prevalence is likely due to mul-
tiple factors including differences between  
hospitalised and non-hospitalised patients, lack  
of a consistent definition of “long COVID”,  
differences in follow-up periods, inclusion 
or exclusion of symptomatic patients with  
negative tests, and response and non-response 
biases. In those admitted to hospital, 50–89% 
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report experiencing at least one symptom 
after two months,5 and 76% report at least one  
symptom at six months.6 In a study examining 
a largely non-hospitalised population (96.6% of 
cases were non-hospitalised), 33.8% of COVID-
19 positive cases had at least one ongoing  
symptom at 60 days and 24.1% at 90 days.7 At 
a 1 year follow-up, fatigue (28%), dyspnoea 
(18%) and arthromyalgia (26%) were the most  
prevalent symptoms.8 However, over 60 physical 
and psychological signs and symptoms with wide  
prevalence estimates are reported in the literature.9

To further understand the long-term character-
istics and burden of long COVID, we undertook an 
observational study to explore the prevalence of 
ongoing symptoms and persisting laboratory test 
abnormalities in confirmed cases of COVID-19 from 
the first wave within the Greater Wellington Region, 
after at least 12 months post-infection.

Methods
Study design and participants

This was an observational, cross-sectional study 
conducted remotely by the Medical Research 
Institute of New Zealand (MRINZ) in partnership 
with Regional Public Health (RPH), now known as 
the National Public Health Service, Capital, Coast, 
Hutt Valley, and Wairarapa. This study was run 
in accordance with the declaration of Helsinki 
and was approved by the Southern Health and  
Disability Ethics Committee (21/STH/111) and  
registered with the Australian and New Zealand 
Clinical Trials Registry (ACTRN 12621000524897p). 
The decision to run the study remotely was taken 
due to the active community cases of COVID-19 at 
the time of the study and to mitigate the risks to 
the study, participants, and staff.

Participants were considered eligible if they 
were aged 18 years and above, had laboratory 
PCR confirmed SARS-CoV2 infection during the 
first wave (28 February 2020 to 1 August 2020) 
and at least 12 months had elapsed since the first 
onset of COVID-19 symptoms. Participants were 
excluded if during the two weeks prior they had 
symptoms of an acute infection, had been asked to 
self-isolate, quarantine or stay at home by Public 
Health officials, or had any other condition which, 
at the investigator’s discretion, was believed to 
present a risk or impact the feasibility of the study 
or the study results.

Study procedures
Confirmed COVID-19 cases were identified 

from Aotearoa New Zealand’s national notifi-
able disease surveillance database, EpiSurv. All  
eligible cases were contacted by RPH and  
provided with a participant information 
sheet. Cases who expressed interest in taking 
part in the study were referred to the MRINZ.  
Investigators from the MRINZ contacted  
potential participants to further explain the 
study and obtain informed consent. Consent was 
obtained remotely in all participants via RED-
Cap, a secure, United States Health Insurance  
Portability and Accountability Act 1996 (HIPAA) 
compliant web-based application hosted and  
supported by the MRINZ.10 Participant-reported 
data relating to demographics and medical  
history were entered into REDCap directly by 
the investigator. Participants were then sent a 
link to the questionnaires (Table 1) via REDCap.  
Participants were also asked whether “Apart 
from getting COVID-19, has anything significant 
happened in your life that could affect the above 
responses?” following the PHQ-9, GAD-7, PSQI  
and FSS questionnaires. Laboratory blood test 
request forms were mailed to participants, and 
they were able to provide a blood specimen in 
a participating blood collection centre across 
Aotearoa New Zealand. 

The primary outcome was patient-perceived 
overall health status, determined using a study 
specific Overall health questionnaire (Table 1). 
Secondary outcome measures included patient- 
reported symptom questionnaires on mental 
health, quality of life, dyspnoea, fatigue, sleep 
quality, ongoing symptoms, and laboratory tests.

Statistical methods
Continuous data are summarised by mean and 

standard deviation (SD), median and inter-quartile 
range (IQR), and minimum to maximum. Categori-
cal data are summarised by counts and proportions 
expressed as percentages. SAS version 9.4 was used.

Results
There were 96 confirmed COVID-19 cases of 

whom 88 were eligible for the study. Forty-four 
participants consented to the study and 37  
completed both the questionnaires and gave a 
blood sample. Five participants only completed 
either the questionnaires or blood sampling  
(Figure 1) and 42 participants were included 
in the analysis. The median time from onset of 
COVID-19 symptoms to enrolment was 628.5 days 
(IQR 599 to 687).
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Baseline characteristics
The mean (SD) age of cases was 45.5 (15.5), 54.5% 

were male and the majority were recorded as being 
of European ethnicity (90.9%) (Table 2). Eighty-nine 
percent of cases had received at least two doses of a 
COVID-19 vaccine at time of enrolment. 

Patient reported outcomes
Overall health rating

For the primary outcome, the majority of  
participants (52.4%, N=22) felt that their current 
overall health was worse than it was prior to  
contracting COVID-19 (Table 3). Thirty-eight  
percent (N=16) of participants reported that their 
health status was the same as it was before.

Mental health
The majority of participants (54.8%, N=23) 

scored 5 or above in the PHQ-9, indicating 
some level of depression. Of those who had a  
positive screen for symptoms of depression, 
approximately one third (N=14) had symptoms of 
mild depression. Thirteen of the participants with 
symptoms of depression (31% of all respondents) 
did not identify a significant event in their life 
(apart from COVID-19) that could have affected 
their responses. The GAD-7 questionnaire  
identified 45.2% (N=19) of participants as show-
ing symptoms of anxiety with scores greater than 
or equal to 5. Eleven of the participants with  
symptoms of anxiety (26.2% of all respondents) 
did not identify a significant event in their life 
(apart from COVID-19) that could have affected 
their responses. Figure 2 illustrates the number 
of participants in each severity group for anxiety 
and depression.

Quality of life
The median (IQR) EQ-5D-5L VAS was 75.5 

(56 to 85). The dimension of quality of life most 
commonly affected was pain/discomfort (54.8%, 
N=23) and anxiety/depression (54.8%, N=23). One 
participant reported having issues with self-care, 
while 33.3% (N=14) and 16.7% (N=7) participants 
reported having issues with conducting usual 
activities and mobility, respectively (Figure 2). A 
breakdown of participants reporting each level of 
severity within the five dimensions of EQ-5D-5L is 
shown in Appendix Table 2.

Dyspnoea
The majority of participants (57.1%, N=24) 

reported having some degree of breathlessness. 
Eighteen participants (42.9%) indicated Grade 

0 on the scale, i.e., no abnormal dyspnoea (only 
feeling breathless with strenuous exercise).  
Figure 2 illustrates the number of participants 
within each grade.

Fatigue
The median (IQR) FSS score was 3.9 (2.7 to 4.8). 

Half of the participants reported a score >4.0 and 
were classified as being fatigued. Fourteen of the 
participants with symptoms of fatigue (33.3% 
of all respondents) did not identify a significant 
event in their life (apart from COVID-19) that 
could have affected their responses.

Sleep quality
The median (IQR) PSQI score was 6.5 (6 to 8). 

Scores greater than 5 are associated with poor 
sleep quality and were seen in 76.2% (N=32) of 
participants. Twenty-five of the participants with 
symptoms of fatigue (59.5% of all respondents) 
did not identify a significant event in their life 
(apart from COVID-19) that could have affected 
their responses.

Ongoing symptoms
Almost all participants (92.9%, N=39) reported 

having at least one ongoing symptom while 90.5% 
(N=38) reported having two or more ongoing 
symptoms. The most common symptoms were 
persistent fatigue (64.3%, N=27), followed by 
dizziness/light-headedness, forgetfulness, post- 
exercise malaise, and trouble in concentrating, 
reported by 23 (54.8%) of participants for each 
symptom. Appendix Table 3 details the frequency 
of all symptoms. 

Laboratory tests
Table 4 summarises the results from blood tests 

conducted. None of the participants had abnor-
malities in cardiac markers. One participant had 
lymphopaenia and three participants had raised 
ferritin. There were no abnormalities in estimated 
glomerular filtration rate, and one participant had 
hyponatraemia. Sixteen point two percent (N=6) 
participants had abnormal thyroid function tests, 
while 13.5% (N=5) participants had abnormal liver 
function enzymes. One participant had very mildly 
raised CRP (9mg/L). All participants were reactive 
to SARS-CoV-2 IgG Spike Ab test, while 70% were 
reactive to the SARS-CoV-2 IgG+IgM (N protein) 
test. Two unvaccinated participants were reac-
tive to both antibody tests, while the third had no  
reactivity to SARS-CoV-2 IgG+IgM (N protein) test. 
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Table 1: Description of symptom questionnaires.

Patient-reported symptom questionnaires

Overall health  
questionnaire

Compares overall health prior to getting COVID-19 with current overall health using 
the following question and response options: compared to your overall health before 
getting COVID-19, how would you rate your overall health now?

• My overall health is much better than it was before getting COVID-19.

• My overall health is a little better than it was before getting COVID-19.

• My overall health is the same as it was before getting COVID-19.

• My overall health is a little worse than it was before getting COVID-19.

• My overall health is much worse than it was before getting COVID-19.

Modified Medical Research 
Council Dyspnoea Scale 
(mMRC Dyspnoea Scale)11

Consists of five statements about perceived breathlessness from Grade 0, “I only 
get breathless with strenuous exercise” to Grade 4, “I am too breathless to leave the 
house, or I am breathless when dressing or undressing”.

Patient Health  
Questionnaire-9 (PHQ9)12

Nine item instrument for detection of depression. Participants are asked how often 
they were bothered by 9 problems over the preceding 2 weeks and required to  
select one of “not at all”, “several days,” “more than half the days,” and “nearly 
every day”.

Generalised Anxiety  
Disorder-7 (GAD7)13

Seven item instrument that uses some of the DSM-V criteria for GAD to identify  
probable cases of GAD along with measuring anxiety symptom severity. Participants 
are asked how often they were bothered by 7 problems over the preceding 2 weeks 
and are required to select one of “not at all,” “several days,” “more than half the 
days,” and “nearly every day”.

Pittsburgh Sleep Quality 
Index (PSQI)14

Self-rated questionnaire which assesses sleep quality and disturbances over a 
1-month time interval.

EQ-5D-5L15

Patient reported questionnaire comprising of five dimensions: mobility, self-care, 
usual activities, pain/discomfort, and anxiety/depression. Each dimension has 5 
levels: no problems, slight problems, moderate problems, severe problems, and 
extreme problems.

EQ-5D-5L VAS15
The EQ-5D-5L Visual Analogue Scale is a patient reported questionnaire recording 
the patient’s self-rated health “today”.

Fatigue Severity Scale 
(FSS)16

Nine item instrument on fatigue, its severity and how it affects certain activities. The 
items are scored on a 7-point scale with 1=strongly disagree and 7=strongly agree.

WHO Symptom  
Questionnaire17

Section 2.6 of the WHO’s Global COVID-19 Clinical Platform Case Report Form for 
Post COVID condition (Post COVID-19 CRF).
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Figure 1: Flow diagram of participants.
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Table 2: Baseline characteristics of participants.

Characteristic N=44

Age; mean years (SD) 45.5 (15.4)

Sex (%)

Female 19 (45.2)

Ethnicitya (%)

Māori 3 (7.1)

Asian 1 (2.4)

European 38 (90.5)

Smoking (%)

Never 31 (73.8)

Ex-smoker 8 (19.1)

Current 3 (7.1)

Chronic diseaseb (%)

Yes 26 (61.9)

COVID-19 vaccination statuse

Unvaccinated 3 (6.8)

Partially vaccinated 1 (2.4)

Fully vaccinatedc 38 (90.5)

Hospital admissiond

Yes 2 (4.5)

aPrioritised ethnicity using Level 1 codes18

bSee Appendix Table 1 for list of included chronic diseases 

cDefined as having received two doses of a COVID-19 vaccine at time of enrol-
ment

dDefined as hospitalisation for at least four hours

eThe participants were a vaccine-naïve population during infection in 2020 and 
were vaccinated once the roll-out commenced in 2021.
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Table 3: Results for primary outcome.

Overall health rating N/42 (%)

Much better 2 (4.8)

A little better 2 (4.8)

The same 16 (38.1)

A little worse 20 (47.6)

Much worse 2 (4.8)

Figure 2: Patient reported outcomes: Modified Borg Dyspnoea Scale score, PHQ-9-Patient Health Questionnaire-9, 
GAD-7- Generalised Anxiety Disorder-7, EQ-5D-5L-Quality of Life questionnaire.
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Table 4: Results of laboratory tests.

Laboratory test N/37a (%)

Anaemia 0 (0)

Lymphopaenia 1 (2.7)

Serum Sodium out of range 1 (2.7)

Serum Potassium out of range 0 (0)

eGFR <60 mL/min per 1·73 m² 0 (0) N=35

HbA1c> 41 mmol/mol 0 (0)

Hs-Troponin T 14ng/L 0 (0)

NT ProBNP>35 pmol/L 0 (0)

Free T3 out of range 2 (5.4)

Free T4 out of range 2 (5.4)

TSH out of range 3 (8.1)

AST > upper limit of normal reference range 1 (2.8) N=36

ALT > upper limit of normal reference range 1 (2.7)

GGT > upper limit of normal reference range 3 (8.1)

Bilirubin > upper limit of normal reference range 2 (5.4)

CRP>6 mg/L 1 (2.7)

ESR>30 mm/hr 0 (0) N=36

Ferritin >500 ug/L 3 (8.3) N=36 

SARS-CoV-2 IgG+IgM (N protein) 

Reactive

Non-reactive

26 (70.3)

11 (29.7)

SARS-CoV-2 IgG Spike Ab

Reactive

Non-reactive

 

37 (100)

0 (0)

aUnless otherwise specified



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2023 Jul 7; 136(1578). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 85

Discussion
In this study we explored the prevalence of 

ongoing symptoms at a median 1.7 years (628.5 
days) following the first onset of COVID-19  
symptoms in cases from the first alpha/beta wave 
in a vaccine-naïve population in the Greater  
Wellington Region. COVID-19 vaccines were 
first available in December 2020, so none of the 
study participants were vaccinated prior to their 
COVID-19 illness. Over half of the participants 
felt that their current overall health was worse 
than it was prior to contracting COVID-19. A vast  
majority (90%) of participants reported at least 
two ongoing symptoms since their first acute 
COVID-19 illness. Between 45–72% of participants 
reported each of anxiety, depression, dyspnoea, 
pain/discomfort, and sleep difficulties assessed 
using the GAD-7, PHQ-9, mMRC Dyspnoea Scale, 
EQ-5D-5L, and FSS questionnaires, respectively.

There are important limitations to our 
study. This study is an observational, cross-sec-
tional study with a very small sample size 
intended for a descriptive analysis, so a causal  
relationship between symptoms and COVID-19 
infection cannot be established. It is challenging 
to distinguish long COVID symptoms from symp-
toms that participants may have had prior to 
infection with COVID-19 or symptoms that occur 
post-infection but for a different reason. The lack 
of a baseline (pre-COVID-19) assessment, or a  
control group for comparison, also mean that any 
symptoms or laboratory abnormality observed 
in our study group cannot be definitively 
attributed to COVID-19. We asked participants 
to identify whether their answers to anxiety, 
depression, fatigue, and sleep quality question-
naires could have been affected by something 
other than COVID-19, to only consider symptoms  
experienced after the acute episode of COVID-
19 in the WHO Symptom Questionnaire, and to  
compare overall health to before getting COVID-
19. However, the responses depended on accurate 
recall, which could have introduced a degree of 
measurement error.

There may be a non-response bias where the 
outcomes in those that declined participation or 
were uncontactable differ from those that did 
take part. As our study included eight question-
naires, misclassification bias due to respondent 
fatigue is also a possibility, as participants may 
not have provided consistent responses to reduce 
the burden of answering questions. Participants 
were, however, able to leave and return to the 

online questionnaires at a later time, which was 
a feature designed to mitigate survey fatigue.  
Given the lack of a confirmatory test or  
syndromic definition for the diagnosis of long 
COVID, surveys were chosen based on a review 
of the international literature available at the 
time of study design. As long COVID encompasses 
a wide range of symptoms, it is likely that the  
surveys do not capture all the potential features 
of long COVID.

It is also possible that participant reported  
outcomes were affected by poor recall, partic-
ularly in questionnaires where participants 
had to reflect on their health status prior to  
getting COVID-19 (Overall Health Questionnaire 
and WHO Symptom Questionnaire). This is,  
however, unlikely to be an issue with the 
FSS, GAD-7/PHQ-9 and PSQI, as they ascertain  
symptoms related to the previous 1, 2, and 4 
weeks, respectively. Additionally, the findings 
of this study have limited generalisability to all  
individuals with COVID-19 infections, given the 
occurrence of newer variants since the initial 
alpha/beta variants in our study population.

A systematic review and meta-analysis8  
published in November 2021 synthesised evi-
dence from 18 papers on post-COVID symptoms 
persisting for at least 12 months in both hos-
pitalised and non-hospitalised populations. It  
identified a pooled prevalence of 18% (95% 
CI: 13–24) at 1-year follow-up for dyspnoea. A 
New Zealand case control study19 that included 
largely non-hospitalised cases who tested  
positive in March–June 2020 showed that dyspnoea  
persisted in 27% of cases compared to 6% in  
controls (p<0.001), at a mean of 306 days post 
COVID-19 testing. Another New Zealand cross- 
sectional study20 surveyed 990 participants 
who had tested positive for COVID-19 or were a  
probable case between 2020 and 30 Nov 2021 
(which includes the Delta wave and partici-
pants who were only 7 months post positive test/ 
probable case). Of the 405 participants who 
answered the survey on long COVID, they found 
that over 50% of tāngata whenua and tāngata  
Tiriti experienced shortness of breath, which is in 
keeping with our findings where 57.1% reported 
having some degree of breathlessness using the 
mMRC Dyspnoea Scale and 50% using the WHO 
Symptom Questionnaire.

Similarly, our study had a higher prevalence 
of sleep difficulties, which were seen in 59.5% 
of participants compared to the pooled preva-
lence of 12% (95% CI: 7–17) in the meta-analysis.8 
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The screening questionnaires for mental health  
symptoms identified symptoms of depression 
in 31% and anxiety in 26.2% of participants that 
were not subjectively attributed to another cause. 
This is similar to the pooled prevalence found 
at least at 12 months of 23% (95% CI: 12–34) for 
depression and 26.2% (95% CI: 15–29) for anxiety,8 
and the prevalence of approximately one third for 
symptoms of anxiety and depression in the New 
Zealand cross-sectional study.20 One third of our 
participants also reported experiencing fatigue, 
which is similar to the pooled prevalence of 28% 
(95% CI: 18–39) at least at 12 months,8 but less 
than the prevalence of 60–77% seen in the New 
Zealand studies.19,20

The reported prevalence for depression and 
fatigue using the WHO Symptom Questionnaire 
was higher than that of the PHQ-9 and FSS, 
respectively. We believe the prevalence identi-
fied through the latter two questionnaires are 
likely to be closer to the true estimate, as these  
questionnaires are screening questionnaires 
designed to explore different presentations of 
the same problem. For example, the PHQ-9 asks 
nine questions on symptoms related to depression 
such as trouble in concentrating, feeling low or 
having little energy to elicit, whether the respon-
dent is showing signs of depression. An aver-
age score with pre-determined cut-offs is then  
calculated for none, mild, moderate, and severe 
depression. The WHO Symptom Questionnaire, 
on the other hand, only has one question related 
to each of anxiety, depression, and fatigue, 
which can be answered “yes” by participants 
if they subjectively think they suffer from the 
condition. The high prevalence of anxiety and 
depression was also seen in the EQ-5D-5L, where 
54.8% of respondents reported feeling slightly/ 
moderately anxious or depressed when directly 
asked to identify the degree of anxiety or  
depression they felt.

A high proportion (>90%) of our participants 
reported having at least one ongoing symptom, 
as well as experiencing two or more symptoms. 
This is higher than the prevalence identified in 
a non-hospitalised study population of 304 in 
Italy, where only 53.0% of patients reported at 
least one symptoms at 12 months after onset of  
illness.21 The study, however, used the Acute  
Respiratory Tract Infection Questionnaire to 
ascertain symptoms, which is less comprehen-
sive than the WHO Symptom Questionnaire. A  
Faroese study22 of a largely non-hospitalised  
sample of 180 participants also showed that only 

53.2% had at least one ongoing symptom. However, 
the mean follow-up period for this study was 
only 125 days and the symptoms questionnaire 
that was used largely focused on acute symp-
toms. The New Zealand case control study19 had 
a prevalence of 75.6% in cases experiencing any  
symptoms, although a modified community- 
acquired pneumonia questionnaire was used to 
assess the persistence of only five symptoms.

The impact of these symptoms on quality 
of life was measured using the EQ-5D-5L. The  
dimension of quality of life most commonly 
affected was pain/discomfort (54.8%, N=23) 
and anxiety/depression (54.8%, N=23) in our 
study. The higher degree of impact seen on pain/ 
discomfort and anxiety/depression domains  
compared to the other domains is similar to that 
seen in an English study of non-hospitalised 
cases at 6 months.23 In our study, moderate to 
severe symptoms were only seen in six (14.3%)  
participants in the usual activities, pain/ 
discomfort, and anxiety/depression domains. This 
contrasts with the much higher prevalence of 
moderate, severe, and extreme symptoms seen in 
the walking, self-care, usual activities, and pain/
discomfort domains of the New Zealand cross- 
sectional study.20 They showed that between 
3–42% of tāngata whenua and 5–48% of  
tāngata Tiriti experienced moderate to extreme 
symptoms in these domains, with impact on 
usual activities being the most affected area,  
irrespective of ethnicity. The authors acknowledge,  
however, that there may be a selection bias in 
these estimates depending on whether those 
who did not answer the long COVID survey had  
symptoms or not. 

There were minimal laboratory abnormalities 
in our study sample, despite extensive screen-
ing for cardiac, endocrine, haematological, liver, 
antibody, and inflammatory markers. This is  
unsurprising, as in a study of hospitalised COVID-
19 patients, blood test results had returned to  
normal after a median of 54 days, despite significant 
abnormalities at discharge.24 In another cohort 
study of non-hospitalised participants, there 
was no difference in blood test results between 
COVID-19 patients and controls at a 6 months  
follow up.25

Comparison of our study with other studies 
of long COVID is challenging given the variety 
of methods used, the heterogeneity in question-
naires, differences in patient populations and 
infected variants, description of symptoms, and 
disparities in follow-up lengths. Since infection 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2023 Jul 7; 136(1578). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

article 87

with alpha and beta variants in our study popu-
lation, bigger waves of transmission with Delta 
and Omicron variants have occurred in Aotearoa 
New Zealand, with evidence pointing to a possibly 
lower risk of long COVID with the Omicron variant  
compared to the Delta variant.26 This variability 
in available evidence illustrates why the diag-
nosis of long COVID can be challenging. This is 
compounded by the lack of distinct laboratory or 
radiological features to aid diagnosis. The clinical 
spectrum of patients with long COVID means that 
patients may need input from a variety of health-
care providers with individualised assessment, 
management, and treatment goals, a further  

addition to already stretched health systems.27 
This study found that over half of the study  

participants (who had COVID during the first 
wave of infection) reported their current  
overall health as being worse compared to pre-
COVID, with 90% reporting at least two ongoing  
symptoms 1.7 years later. With 37% of New  
Zealand’s population (as of 22 November 2022) 
now having had COVID, long COVID presents 
a real issue to the health of New Zealanders 
and its impacts on the health system. This will,  
however, require further careful investigation,  
particularly of a large number of people who have 
had infection with the Delta and Omicron variants.
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Appendix Table 1: Frequency of self-reported chronic disorders by system.

Disorder N

Psychiatric disorders 6

Allergy 7

Blood and lymphatic system disorders 1

Malignancy 3

Cardiovascular disorders 9

Ear and labyrinth disorders 4

Endocrine disorders 3

Eye disorders 1

Gastrointestinal disorders 5

Chronic infection 1

Metabolic disorder 2

Musculoskeletal and connective tissue disorders 6

Nervous system disorders 5

Reproductive system and breast disorders 2

Respiratory disorders 7

Individual disorders are not published due to disorders with counts less than 1 being potentially identifiable.  
Some participants reported multiple disorders.

Appendices
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Appendix Table 2: Frequency of responses in each domain of EQ-5D-5L.

Variable N/42 (%)

Mobility

I have no problems in walking about 35 (83.3)

I have slight problems in walking about 4 (9.5)

I have moderate problems in walking about 3 (7.1)

I have severe problems in walking about 0 (0)

I am unable to walk about 0 (0)

Self-care

I have no problems washing or dressing myself 41 (97.6)

I have slight problems washing or dressing myself 1 (2.4)

I have moderate problems washing or dressing myself 0 (0)

I have severe problems washing or dressing myself 0 (0)

I am unable to wash or dress myself 0 (0)

Usual activities

I have no problems doing my usual activities 28 (66.7)

I have slight problems doing my usual activities 8 (19.0)

I have moderate problems doing my usual activities 6 (14.3)

I have severe problems doing my usual activities 0 (0)

I am unable to do my usual activities 0 (0)

Pain/discomfort

I have no pain or discomfort 19 (45.2)

I have slight pain or discomfort 17 (40.5)

I have moderate pain or discomfort 5 (11.9)

I have severe pain or discomfort 1 (2.4)

I have extreme pain or discomfort 0 (0)

Anxiety/depression

I am not anxious or depressed 19 (45.2)

I am slightly anxious or depressed 17 (40.5)

I am moderately anxious or depressed 6 (14.3)

I am severely anxious or depressed 0 (0)

I am extremely anxious or depressed 0 (0)
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Appendix Table 3: Frequency of ongoing symptoms.

Symptom N/42(%)

Anxiety 17 (40.5)

Behaviour change 16 (38.1)

Can’t move and/or feel one side of body or face 3 (7.1)

Chest pain 14 (33.3)

Constipation 7 (16.7)

Depressed mood 21 (50.0)

Diarrhoea 11 (26.2)

Dysmenorrhoea 7 (33.3)* 

Dizziness/light headedness 23 (54.8)

Fainting/blackouts 4 (9.5)

Fever 5 (11.9)

Forgetfulness 23 (54.8)

Jerking of limbs 12 (28.6)

Joint pain/swelling 16 (38.1)

Loss of appetite 16 (38.1)

Loss of interest/pleasure 22 (52.4)

Lumpy lesions 0 (0)

Nausea/vomiting 8 (19.0)

Numbness or tingling 14 (33.3)

Pain on breathing 12 (28.6)

Palpitations 16 (38.1)

Persistent dry cough 12 (28.6)

Persistent fatigue 27 (64.3)

Problems hearing 12 (28.6)

Persistent headache 19 (45.2)

Persistent muscle pain 16 (38.1)

Post-exercise malaise 23 (54.8)

Problems passing urine 3 (7.1)

Problems seeing 14 (33.3)
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Symptom N/42(%)

Problems swallowing 2 (4.8)

Problems with balance 10 (23.8)

Problems with gait/falls 3 (7.1)

Reduced smell 17 (40.5)

Reduced taste 13 (31.0)

Ringing in ears 11 (26.2)

Seizures 1 (2.4)

Shortness of breath 21 (50.0)

Skin rash 3 (7.1)

Slowness of movement 6 (14.3)

Sleeping less 18 (42.9)

Sleeping more 17 (40.5)

Stiffness of muscles 18 (42.9)

Stomach pain 9 (21.4)

Swollen ankles 3 (7.1)

Tremors 5 (11.9)

Trouble in concentrating 23 (54.8)

Weakness in limbs 12 (28.6)

Weight loss 8 (19.0)

Erectile dysfunction 5 (20.8)$

Hallucinations 1 (2.4)

*Female sex N=20, $Male sex N=24

Appendix Table 3 (continued): Frequency of ongoing symptoms.
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A new national health system: the 
opportunity to address data quality 
issues in maternal immunisation 
coverage
Matthew Hobbs, Amber Young, Nikki Turner, Pauline Dawson, Esther Willing,  
Peter McIntyre, Christine G McIntosh

abstract 
aim: Maternal immunisation coverage is suboptimal in Aotearoa New Zealand. Our objective was to highlight discrepancies resulting 
from how maternal immunisation coverage for pertussis and influenza is measured in Aotearoa New Zealand.
method: A retrospective cohort study of pregnant people was undertaken using administrative datasets. Maternity and immunisation data 
from three sources (National Immunisation Register [NIR], general practice [GP], and pharmaceutical claims) were linked to determine the 
proportion of immunisation records not recorded in the NIR but captured in claims data, and to compare this with coverage data available 
from Te Whatu Ora – Health New Zealand.
results: We found that while increasing numbers of maternal immunisations are being captured in the NIR, around 10% remain  
unrecorded on the NIR, but within claims datasets.
conclusion: Accurate maternal immunisation coverage data is important for public health action. Implementation of the  
whole-of-life Aotearoa Immunisation Register (AIR) is an important opportunity to improve completeness and consistency of maternal  
immunisation coverage reporting. 

Maternal immunisation against pertus-
sis and influenza is critical to prevent 
hospitalisation and potentially fatal  

outcomes during pregnancy and in early 
infancy.1 While maternal immunisation for both  
pertussis and influenza in Aotearoa New  
Zealand has increased since 2013, it remains  
suboptimal and inequitable,1,2 and obtaining  
accurate data on maternal immunisation is 
fraught with challenges. The recent New Zealand 
Health and Disability System Review3 focused on 
the need for system-wide approaches to ensure 
the health system achieves better and equitable 
outcomes. The current environment of health 
reform presents a timely opportunity to address 
the challenge of low maternal immunisation  
coverage, which requires high quality data on 
immunisation coverage.4,5

In Aotearoa New Zealand, vaccination in  
pregnancy has been government funded through 
general practice (GP) and hospitals nation-
wide since 2010 for influenza, and 2013 for  
pertussis. Delivery through pharmacies has 
been funded since March 2017 for influenza 
and September 2022 for pertussis. There is 

an annual drive to immunise the population 
against influenza which includes extensive  
advertising and media coverage, as well as 
a concerted government-funded effort to  
vaccinate high-risk patients, including those who 
are pregnant. There has been less attention to  
pertussis vaccination in pregnancy. In previous 
work examining maternal coverage in Aotearoa 
New Zealand, seasonal variation in coverage 
for influenza was identified,2 with a peak at the 
start of the influenza season, declining later in  
the year. 

Capturing clear maternal immunisation  
coverage in Aotearoa New Zealand is not straight-
forward due to the number of providers, the 
funding arrangements, and how they both claim 
and record vaccination events. Even determining 
pregnancy status at the time of vaccination can be 
problematic due to the status being unknown or 
not discussed by the provider. 

In Aotearoa New Zealand, an immunisation event 
can be captured using multiple data sources: the 
National Immunisation Register (NIR), Proclaims, 
and the Pharmaceutical Collection. The NIR began 
as a register for the Meningococcal B (MeNZB) 
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vaccination campaign and, from 2006, evolved 
into a register for all childhood immunisation  
enrolments and events, as per the New  
Zealand National Immunisation Schedule. From 
2013, the NIR increasingly captured selected 
adult scheduled  immunisations, including those 
given during pregnancy (pertussis and influenza). 
The Proclaims and Pharmaceutical Collection 
datasets contain data on the fee-for-service pay-
ments made to GPs or community pharmacies,  
respectively, for providing government-funded 
immunisations. Workplace influenza vaccina-
tions have not been well captured by either 
system; it is recommended to notify GPs of an 
influenza vaccine receipt, but this relies on both 
the vaccinee informing the workplace service of 
the correct GP and that completed vaccinations 
are communicated accurately to the practice 
and uploaded onto the NIR. It is unknown how  
effective this is, but it is certainly not complete. 

The objective of this study was to quantify  
discrepancies in maternal immunisation cover-
age using the Te Whatu Ora – Health New Zealand 
QLIK data platform and a range of data sources, 
including NIR, Proclaims, or Pharmaceutical 
collection.

Methods
Consistent with previous publications,1,2 we 

determined maternal coverage for influenza 
and pertussis using the Aotearoa New Zealand  
administrative health data sources in the  
following way: the study population (denomi-
nator) consisted of all pregnant people with a 
delivery between 1 January 2013 and 30 June 
2021 in the Maternity collection dataset. People 
were excluded (n=32,063) if the gestational age 
at delivery was less than 20 weeks or greater 
than 45 weeks, if either the date of last menstrual 
period or gestational age at delivery was miss-
ing, if maternal age at delivery was less than 12 
or greater than 50 years of age, and if flagged as 
a non-resident. The numerator was receipt of an 
influenza or pertussis vaccine during pregnancy, 
determined by a valid entry for a pertussis and/ 
or influenza vaccine in available data sources 
(NIR, Proclaims, or Pharmaceutical collection) 
during their eligible pregnancy within the cohort. 
Available sources of immunisation information 
were prioritised in the following order: NIR,  
Proclaims, then Pharmaceutical Collection 
and an immunisation was considered valid if 
it occurred between the last menstrual period 

and delivery date, as recorded in the Maternity  
collection. Immunisation data was linked to the  
Maternity collection via an encrypted National 
Health Index identifier. We determined the  
proportion of immunisation records captured 
outside the NIR in claims data (Proclaims or 
Pharmaceutical collection) and, additionally, 
compared our study data to the coverage data 
provided by Te Whatu Ora – Health New Zealand 
via their QLIK platform. All statistical analyses 
were undertaken using SAS Enterprise Guide (9.4) 
statistical software (SAS Institute Inc., Cary, NC, 
USA). This study was approved by The University 
of Auckland Human Participants Ethics Committee 
(Ref. 022536).

Results
Our findings show that since 2014, the number 

of maternal influenza immunisations identified 
by the NIR data has grown from less than 55% 
of all immunisations to just over 90% (see Fig-
ure 1, Panel 1A). However, in 2021, almost 10% of  
maternal influenza immunisations were only 
identified by using the GP claims or pharmaceu-
tical claims databases, with similar findings for 
maternal pertussis immunisations (see Figure 
1, Panel 2A). Pertussis did not become funded 
in pharmacies until 2022, so there was not any 
pharmaceutical claims information until after 
this date. A large discrepancy was identified 
between our study data coverage to that provided 
by Te Whatu Ora – Health New Zealand (see Fig-
ure 1, Panel 1C). The pertussis data provided by 
Te Whatu Ora is similar to our datasets, with a 
slightly higher coverage in QLIK data from 2019 
onwards. There were large differences between 
the influenza datasets, showing that there is a 
large underestimate in the Te Whatu Ora data 
in maternal influenza immunisations. It is  
important to note that the significant drop in  
2021 influenza study data is due to incomplete 
data.

Discussion
Our study aimed to quantify discrepancies 

in maternal immunisation coverage using the 
Te Whatu Ora – Health New Zealand QLIK data  
platform and a range of data sources, including 
NIR, Proclaims, or Pharmaceutical collection. 
Our findings clearly demonstrate that while an  
increasing number of maternal immunisations 
are being captured in the NIR, there remains a  
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Figure 1: The proportion contribution of each immunisation dataset to the numerator for influenza (Panel 1A) and 
pertussis (Panel 1B) immunisation in pregnancy and a comparison in our study data coverage to that provided by  
Te Whatu Ora – Health New Zealand (Panel 1C).

Figure 1A: The proportion contribution of each immunisation dataset to the numerator for influenza immunisation.

Figure 1B: The proportion contribution of each immunisation dataset to the numerator for pertussis immunisation.
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data discrepancy of up to 10% between 
QLIK reporting and the combined NIR and 
claims datasets. There is currently no gold- 
standard dataset for reporting immunisation 
coverage in Aotearoa New Zealand; however, if  
researchers or policymakers are aiming to  
determine maternal immunisation coverage they 
should utilise as many of these different sources 
as possible, as has been the case for recent  
publications.1,2 Understanding why immunisa-
tion events are not being captured is critical if we 
are to improve the way in which data is collected 
and then utilised. For instance, it is unclear why  
coverage is higher in QLIK data than our study 
data for pertussis, but lower for influenza. This 
could be due to events not being entered into the 
NIR or data entry into the NIR not being coded for 
pregnancy. There are several plausible systems 
reasons for these errors. Considering where these 
gaps are occurring will be important as the new 
AIR is being designed.

Te Whatu Ora – Health New Zealand provides NIR 
data via their QLIK platform to their approved users 
to better support service delivery and to improve 
immunisation coverage, including summary statis-
tics and trends on maternal influenza and pertussis 
coverage.6 The same trend is seen between the QLIK 

NIR and our study coverage data. However, QLIK 
estimates similar coverage for pertussis and much 
lower coverage for influenza compared to our study 
data, which utilised multiple data sources. This is 
despite, in theory, using the same source data for the  
denominator (the maternity collection). The degree 
of data cleaning and exclusion and inclusion  
criteria Te Whatu Ora – Health New Zealand is 
using to determine the denominator and how 
they determine administration of a vaccine 
during pregnancy from the NIR is unclear, and not  
well defined for replication or allowing for  
understanding of bias in the numerator or denom-
inator. It is also worth noting that the claims based 
administrative datasets (GP and pharmaceutical 
claims, and the maternity collection) have a lag of up 
to 12 months, reducing the ability of timely analysis 
and reporting of maternal coverage. To some degree 
Te Whatu Ora – Health New Zealand gets around 
this limitation in their QLIK data by only using the 
NIR as the numerator (lags 1–3 months) and using  
provisional or previous year maternity data 
(denominator), but at the expense of accuracy.

Maternal immunisation, the first vaccine event 
in the life-course immunisation programme 
for a child, remains important to prevent influ-
enza and pertussis-related adverse outcomes, 

Figure 1C: Immunisation in pregnancy and a comparison in our study data coverage to that provided by Te Whatu 
Ora – Health New Zealand.
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as well as an important opportunity to engage 
with whānau around immunisation. Capturing 
maternal immunisation coverage in Aotearoa 
New Zealand is currently problematic and  
several data publications, including Te Whatu  
Ora – Health New Zealand, are likely to be  
underestimating coverage. We have shown that 
relying on the NIR as a single data source is not 
a reliable option, and neither is relying solely on 
funding claims. To be entitled to free maternal 
immunisations, individuals must disclose their 
pregnancy, which enables the correct coding of 
pregnancy with the vaccination event into the 
NIR. However, there are many reasons pregnancy 
may not be disclosed, e.g., for some, the cost of 
the vaccine is not a large barrier compared to 
convenience and discretion (if wanted in early 
pregnancy), so there is no obligation to disclose 
pregnancy to receive a vaccine. It has been shown 
that administrative health data that relies on 
accuracy from claiming for funding is notoriously 
inaccurate and surveillance systems that capture 
immunisation coverage accurately assists with 
increasing coverage.7,8 With no gold-standard, it 
is unclear how inaccurate the NIR may be; how-
ever, some estimates suggest it could be up to 10% 
from true immunisation coverage.9 In addition, 
the NIR is known to be inaccurate for children’s  
coverage when compared to data from GP  
practice management systems or the Well Child 
book.9,10 Therefore, it is unlikely that we are 
going to get a reliable full coding of “pregnancy”  

status in the immunisation register going forward  
without both changes to incentives to improve a 
focus on pregnancy, alongside greater attention 
to how data is entered at the vaccinator level 
to minimise the risk of missing pregnancy as a 
code. Ultimately, reliance on the NIR alone under- 
reports vaccination coverage in pregnancy. 
The change to Aotearoa New Zealand’s health  
system presents an opportunity for a nationally  
coherent strategy around collection and presen-
tation of important health statistics, especially  
if health targets are ever considered again.  
These health system changes also allow for import-
ant conversations around delivery, incentives, 
equity, and governance of immunisation, as well 
as data sovereignty and the use of overseas data  
storage.11 Users of Aotearoa New Zealand  
administration health data and statistics require 
confidence in their determination and thus 
interpretation.

Conclusion 
Increasing numbers of maternal influenza and 

pertussis-containing immunisations are being  
captured in the NIR. However, around 10%  
continue to remain outside the NIR, leading to  
inaccuracies in reporting. While there is cur-
rently no gold standard, the improved capture of 
maternal immunisation data is needed to ensure  
accurate reporting and monitoring of immunisation 
coverage.
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Towards a national equitable 
and sustainable clinical research 
infrastructure for Aotearoa New 
Zealand
Lisa K Stamp, Matire Harwood, Stuart Dalziel, Tom Love, David Moore, Kelvin Woock, 
Katrina Sharples, Frank Bloomfield

abstract
Clinical trials are a critical element of a modern, high-functioning, learning healthcare system. Clinical trials provide access to novel, 
as yet unfunded treatments, and deliver cutting-edge healthcare. Evidence from clinical trials ensures appropriateness of healthcare, 
allows disinvestment from practices that are found not to improve outcomes or be cost-effective, and supports the introduction of 
new approaches, all of which leads to improvement in health outcomes. In 2020, Manatū Hauora – Ministry of Health and The Health 
Research Council of New Zealand funded a project to understand the current state of clinical trial activity in Aotearoa New Zealand 
and to propose the infrastructure required to support equitable clinical trial activity, in order to ensure that trials benefiting from  
publicly funded infrastructure are responsive to the needs of New Zealanders and ultimately enable equitable delivery of the best 
healthcare we can achieve to all New Zealanders. This viewpoint reports the process that was undertaken to develop the final proposed  
infrastructure and the rationale for the approach. The restructuring of the Aotearoa New Zealand health system into Te Whatu 
Ora – Health New Zealand and Te Aka Whai Ora – Māori Health Authority that will both operate hospital services and commission  
primary and community healthcare at a national level provides the ideal opportunity to integrate and embed research into Aotearoa  
New Zealand’s healthcare system. Integration of clinical trials and research more broadly into the public healthcare system will require 
a significant shift in the culture within our healthcare system. Research must be recognised and promoted as a core activity for clinical 
staff at all levels of the healthcare system, rather than something to be tolerated or even hindered. Strong leadership will be required 
from the top of Te Whatu Ora – Health New Zealand down to ensure the required cultural shift to recognise the value of clinical trials to 
all aspects of the healthcare system, and to grow capability and capacity of the health research workforce. The investment required by 
the Government to implement the proposed clinical trial infrastructure will be substantial, but now is the ideal time for investment in 
clinical trials infrastructure in Aotearoa New Zealand. We urge the Government to be bold and invest now to ensure the benefits can be 
reaped for all New Zealanders in years to come. 

Clinical trials are a core element of a modern, 
high-functioning, learning healthcare system. 
Clinical trials can provide access to novel, as 

yet unfunded treatments, and deliver cutting-edge 
healthcare. The evidence generated by clinical 
trials is ultimately used to improve our health 
services, from public health and prevention  
interventions, through to specialised medicines 
and novel devices, to delivery of care by increas-
ing the efficacy and efficiency of care, thereby  
bettering the health of New Zealanders.

Aotearoa New Zealand does not invest as  
effectively as it could, and should, in clinical trial 
research, nor in health research generally when 
compared to Australia, the United Kingdom and 
the United States.1,2 Thus, we do not realise the  
significant potential benefits of clinical trial 

research for the people of Aotearoa New Zealand.  
Current clinical trial benefits are distributed  
inequitably because of the health system’s  
fragmentation and rigidity, a lack of under- 
standing of the benefits of clinical trials,  
and because clinical research is not embedded as 
part of a learning healthcare system. To respect 
Te Tiriti o Waitangi and meet the Crown’s obliga-
tions as a treaty partner, it is critical that we have  
reliable clinical evidence of the efficacy and 
safety of healthcare interventions for Aotearoa 
New Zealand’s population, especially Māori.  
Realising the potential of clinical trials research 
in Aotearoa New Zealand is aligned with 
the New Zealand Health Research Strategy  
2017–2027 (https://www.health.govt.nz/publication/
new-zealand-health-research-strategy-2017-2027) 
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and the New Zealand Health Research  
Prioritisation Framework (https://www.hrc.govt.
nz/resources/new-zealand-health-research-pri-
oritisation-framework).

In 2020, Manatū Hauora – Ministry of Health 
(MoH) and The Health Research Council of New 
Zealand (HRC) funded a project to understand the 
current state of clinical trial activity in Aotearoa 
New Zealand and to propose the infrastruc-
ture required to support equitable clinical trial 
activity, in order to ensure that trials benefiting 
from publicly funded infrastructure (including  
commercial trials) are responsive to the needs 
of New Zealanders and ultimately enable the  
equitable delivery of the best healthcare we can 
achieve to all New Zealanders. Herein, we outline 
the process undertaken to determine the broad 
infrastructure required for clinical trials in Aotearoa 
New Zealand and our proposal for the way forward.

Methodology
The scope of the project was defined by 

the HRC and MoH as outlined in the Request 
for Proposals (RfP) (Table 1). This project 
was independent research led by the authors 
and involved a diverse group of clinical 
researchers from a range of backgrounds and  
disciplines. It involved a specific Rōpū Māori, a 
Pacific advisory group, and a consumer group. 
The programme leads consulted a group of  
international researchers and reported to an 
expert steering group appointed by the MoH 
and HRC. There were two clearly defined areas 
for focus outlined in the RfP, namely systems 
and data (Table 1). Activity within the project 
was divided into five workstreams: clinical trial  
activity, infrastructure and networks, data systems 
and curation, equity and consumer engagement,  
prioritisation, knowledge translation and imple-
mentation, and workforce capability. 

Within the two focus areas, systems and 
data, the research first sought to provide an  
assessment of the current state of clinical trial 
activity in Aotearoa New Zealand. We collected 
information from the Australian New Zealand 
Clinical Trials Registry (ANZCTR), conducted a  
survey of researchers, carried out 58 individual 
and group interviews, and consulted with the 
Rōpū Māori, Pacific advisory group, and con-
sumer group. Two pieces of work—a synthesis of 
international best practice and Kaupapa Māori 
analysis—were also undertaken. The current state 
findings were reviewed by stakeholders in an  

all-day “world café”, facilitated and attended  
virtually due to COVID-19 restrictions. The 72 
attendees included consumer representatives, 
primary care (including rural general practi-
tioners), community trialists, pharmaceutical and 
medical device companies, Māori, Pacific, and 
hospital-based clinical trial researchers, to name 
a few. The workshop provided deep insights into 
what the ideal clinical trials infrastructure for 
Aotearoa New Zealand would look like, and if 
implemented, what benefit should come from this 
unique opportunity in the health sector. 

The findings from the world café workshop, 
alongside previously gathered current-state  
material, were used to refine and develop 
the clinical trial infrastructure options by the  
project team. A Delphi survey was undertaken 
to test the criticality of the options and whether 
stakeholders considered they were necessary 
or critical for inclusion in any proposed infra-
structure. The 347 participants included the 
study investigators, Māori, Pacific, consumers, 
and industry and healthcare stakeholders. A key  
modification of the Delphi method for the purposes 
of this project was that investigators reserved 
their right to include infrastructure options 
even if not deemed critical by the stakeholders, 
which is particularly important for areas of the  
infrastructure that should be a “given,” such 
as Māori data sovereignty mechanisms,  
embeddedness of Te Tiriti within the clinical trial 
system, and Māori co-governance and input into 
operational matters and priority.

Conducting the Delphi survey helped  
capture the viewpoints of the diverse and varied  
stakeholder groups. Being an iterative process, 
it assessed the level of agreement and provided 
a mechanism for resolving disagreement to 
build consensus around the proposed options. 
During the first round, participants were able to  
submit options that might have been missed; 
the group voted on the additional options in 
the two remaining rounds. In each round,  
stakeholders were given a list of potential  
infrastructure options and asked to rank 
them on a scale of 0 (not important) to 9  
(critical) in terms of how critical the option was for  
inclusion in the proposed infrastructure 
(i.e., how necessary it is for this option to 
be included for the system to be successful). 
After each round, the aggregate results were  
presented back to the stakeholders. There was 
the opportunity for stakeholders to provide feed-
back to enable any necessary clarification of the  
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options within the next round and to express  
interest in attending a consensus meeting 
to finalise the results of the Delphi. At the 
end of the three rounds, conducted between  
October 2021 and February 2022, it became 
clearer where there was consensus for critical 
inclusion of infrastructure options and where 
there was not. Consensus for inclusion was 
determined when >70% of respondents had 
voted a score of 7 out of 9 or higher and <15% of  
respondents voted a score of 3 out of 9 or lower. 
For consensus for exclusion, the criteria were 
reversed. A further consensus meeting was 
held after the third round by video-conference 
as a final test of consensus for critical inclusion 
of infrastructure options, and to discuss and  
finalise a decision on the options that did not 
reach a consensus.

The findings of the Delphi survey were  
categorised by respondent group (Māori,  
consumer, and general, where general refers to 
all other stakeholders) to compare the perceptions 
of criticality between groups. This categorisation 
was of particular importance for understanding 
Māori respondents’ perceptions and whether they 
differed from the perceptions of the rest of the 
stakeholders. 

Based on the Delphi survey results and data 
from the previous phases, the project team  
outlined a high-level roadmap of the steps required 
to transform the current state to the desired future 
state. Critical factors considered the needs to best 
support a sustainable and nationally coordinated 
clinical trials enterprise in Aotearoa New Zealand 
and contribute to improved and more equitable 
health outcomes for New Zealanders. 

Key findings from the current 
state analysis

Aotearoa New Zealand’s healthcare system 
does not generally have a strong research culture, 
notwithstanding individual examples of excel-
lence. Research is not embedded within everyday 
practice nor within the organisational structure 
which often does not facilitate research activity; 
indeed, in many cases, the system is a barrier to 
the conduct of research. The clinical research 
workforces lack support. Investigators within 
the healthcare system rarely have time spent on  
clinical research acknowledged or accommodated 
and often are not supported by a functioning  
health research ecosystem within their place 
of work. The Māori and Pacific clinical research  

workforces are particularly thinly stretched, with 
barriers to development and support for those 
wishing to pursue a research career.

Despite the challenges, clinical trials are being 
conducted in Aotearoa New Zealand in a wide 
range of settings, with a wide range of goals, 
in a variety of ways, at all phases of medicine  
development and evaluation (discovery and 
development of medicine, preclinical research, 
clinical research) as well as in public health,  
functional foods, biotechnology development, 
devices, and trials to improve standards of  
routine care. In some cases, clinical trials are 
undertaken principally to provide access to  
medication, rather than primarily for a research 
goal. Clinical trials being undertaken in Aotearoa 
New Zealand range from small (<50 participants) 
to very large (>1,000). There are examples of  
good access to key infrastructure, such as  
statistical expertise, or experienced research 
nurse support, but that access is very patchy. The 
lack of infrastructure is an important barrier to  
undertaking research, to development of a  
sustainable research workforce and to equitable 
access to linical trials for patients across the motu. 
Existing clinical trial networks provide critical  
support for researchers, enabling high-quality 
success, but they are fragile and not resourced 
sustainably. Accurately costing and adequately 
funding clinical trials and clinical trial development 
is difficult, and the ability to conduct a long-term 
clinical trial (>3 years) within existing funding caps 
is problematic. The variable nature of research 
capability, capacity, and infrastructure across 
Aotearoa New Zealand, together with the require-
ment for multiple approvals at different sites, 
means it can be challenging, time-consuming 
and expensive to recruit multiple sites to clinical  
trials. These factors often lead to recruitment that 
lags behind overly ambitious targets and the need 
for multiple applications for funding to support a 
single trial.

Of particular importance, there is a gap in 
partnership with Māori, both in the design and 
conduct of individual trials, and in the wider 
infrastructure of trial activity, including in the 
management of data and tissue samples with 
appropriate tikanga. Information needs are 
changing, data governance processes are diverse 
and often not systematic, and there is little  
guidance on data sovereignty. There is a need 
for clinical trial methodologies and conduct to 
be more responsive to Māori needs, and more  
culturally safe.
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Table 1: Areas of focus of the project from the RfP.

Areas of focus

Systems

Community/organisational/regional/national and international systems and networks that improve coordination 
of, and collaboration for, Aotearoa New Zealand clinical trials, and subsequent knowledge transfer. 

Description

• Pathways/models for identifying research that reflects clinical priorities of the health sector and public/ 
patients. 

• The reach and capability of clinical trials networks, both Aotearoa New Zealand-only networks and Aotearoa 
New Zealand arms of multi-national networks, particularly with respect to reach across disciplines,  
geographical regions/unit, levels of the health system, and current and potential future capabilities and 
sustainability. 

• Clinical trial site and coordinating centre structures, functions, and facilities for public-good and  
commercial clinical trials (conducted in the public healthcare system).

• Workforce capabilities that are specific to the conduct of public-good and/or commercial clinical trials  
(conducted in the public healthcare system), above normal service delivery personnel, to include identifying 
roles or capabilities that would be better centralised or viewed as shared services.

• Systems for a national equitable approach to patient/participant recruitment for public-good and  
commercial trials (conducted in the public healthcare system).

• Culturally appropriate involvement of consumers (including Māori) in the trial process, including in trial 
design, monitoring, and as participants.

• Processes for knowledge translation, including audience-specific pathways for patients, service providers, 
and decision makers (managerial or policy), including implementation (as appropriate) of trial results (from 
Aotearoa New Zealand and international research).

Data

Clinical quality registries, electronic medical records, administrative datasets, research databases and  
research-supportive IT systems. 

Description

• Identify and address data silos and/or optimise interoperability in a clinical trial setting.

• Availability and adequacy of routinely collected data for public-good and commercial clinical trials  
throughout the trial lifecycle, and associated issues, such as ethical aspects related to use of routine data.

• Types of and standards for clinical research databases including Australasian and international.

• Management and availability of data outputs from public-good research for further use, with specific  
consideration of cultural and ethical aspects of data use.

• The use of clinical trial management systems to aid efficiency and effectiveness.
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Table 2: Overarching recommendations.

Overarching recommendations

National level essentials

• National leadership at the executive level within HNZ and the Māori Health Authority.

• Strategies to increase Māori and Pacific clinical trials workforce.

• National approach to developing relationships with Māori to ensure co-design and partnership.

• National approach to data governance, curation, sharing, and Māori data sovereignty.

• National resource of people and information to support clinical trial activity.

• National approach to consumer partnership, including education and training of consumer research partners.

• National support for clinical trials networks and infrastructure.

Regional level essentials 

• Consumer engagement support.

• Support with Māori community engagement and Māori health advancement.

• Local/regional activity that identifies clinical trial activity of specific importance to local communities,  
including Māori.

• Provision of support in the following areas: statistics, health economics, ethics and regulatory approvals, 
finance and budgeting clinical trials, database design provision and maintenance, and a 24-hour  
randomisation service, including unblinding.

Recommendations 

• The national clinical trials infrastructure must be underpinned by principles of Te Tiriti and developed in 
co-governance with Māori.

• The responsibility for ensuring high-quality research activity must be woven into the job descriptions of all 
senior clinical leaders in Health NZ and the Māori Health Authority. There must also be targeted measures of  
accountability for these senior clinical leaders.

• There must be an adequately resourced National Research Office for Te Whatu Ora – Health New Zealand,  
co-governed with the Māori Health Authority, with research leadership at the executive level of the  
organisations. While this function exists within the context of health research policy leadership from  
Manatū Hauora – Ministry of Health, in order to envisage possible gains it is essential for Te Whatu Ora – 
Health New Zealand to have research leadership at the operational level.

• There should be a National Clinical Trial Infrastructure Centre with expertise from across the country that will  
provide leadership, governance, expertise, and overall, high-level national support and coordination of trial  
activity, including the support of clinical trial networks in Aotearoa New Zealand.

• There should be Regional Clinical Trial Coordinating Centres around the country that, between them, provide 
the necessary expertise to support clinical trials. Each of these centres will support trial development and 
conduct across regional nodes to ensure equity of access for both researchers and participants, and will  
collaborate with other centres to support local, regional, national, and international trials.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2023 Jul 7; 136(1578). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

viewpoint 105

Overarching recommendations

Recommendations

• There should be sustainable and systematic networks for Māori and Pacific researchers to support Māori and 
Pacific research communities in a regular and coordinated way, in accordance with the recommendations  
and priorities identified above, along with active development and support for the Māori health research 
workforce to meet commitments to Te Tiriti and to reduce inequities in health. 

• Partnership with Māori and local Māori communities at every level, including trial implementation and  
national infrastructure.

• Supporting Te Ao Māori methods/priorities and engagement with researchers and communities.

• Embedding Māori data sovereignty and tikanga about data in the clinical trials system.

• Ensure knowledge translation has a positive impact for Māori and reduces inequities in health outcomes.

• When funding mechanisms are developed, ensure they are responsive to Māori community needs and  
researcher obligations.

• Support and train tauiwi workforce to engage with Te Ao Māori.

• Active development and support for the Pacific health research workforce.

• All publicly funded clinical trials should include consumer research partners.

• There should be a national federated health data system with Māori data governance at the core that allows 
the embedding of research in routine clinical care and provides culturally appropriate long-term curation of 
research data.

• A clear responsibility for research knowledge translation and implementation must be established within 
Aotearoa New Zealand’s new healthcare system that is well integrated with change management, clinical  
governance functions, and the health system’s role and responsibilities as an effective Te Tiriti partner for 
Māori.

Table 2 (continued): Overarching recommendations.
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Figure 1: Proposed structure.
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Table 3: Legend for the diagram of the proposed model.

Legend Description of component

National Clinical Trial Infrastructure Centre (section 6.3.1)

Collaboration of expertise and key stakeholders from across the country to provide leadership and 
national support for clinical trial activity:

• Governance and advice

• Administration and data systems

• Signpost, information collation, connections, and marketing

• Education and methodology.

Regional Clinical Trial Coordinating Centre(s) (section 6.3.2)

Region-specific collaborations between academia, healthcare providers, Kaupapa Māori services, 
Iwi Māori Partnership Boards, and other research organisations to support the development and 
conduct of investigator-led trials using a system of regional nodes:

• Partnership and engagement

• Prioritisation of local research need and resource use

• Expertise and support.

Entry point

New researchers, new research networks, commercial organisations, and international trials will 
access the infrastructure through the National Clinical Trials Organisation.

Government

The leadership of the national clinical trials infrastructure should include representation from  
government departments and agencies to ensure research is embedded and resourced: 

• Manatū Hauora – Ministry of Health

• Te Whatu Ora – Health New Zealand

• Te Aka Whai Ora – Māori Health Authority

• Ministry of Business, Innovation and Employment

• Health Research Council of New Zealand

• Health Quality & Safety Commission

• Health Workforce New Zealand.

Healthcare 
providers 
“learning 
healthcare 
system”

Functional relationships between the clinical trials infrastructure and healthcare providers are 
essential for embedding research in healthcare and moving towards a learning healthcare system.

Māori  
leadership

Māori leadership would be embedded within the national clinical trials infrastructure; functional 
relationships with national Māori organisations, including the Iwi Leadership Forum and Te Mana 
Raraunga, are also critical.

Allied  
organisations

The leadership of the national clinical trials infrastructure should include representation from 
research organisations (including universities), NGOs, community organisations such as consumer 
groups, and other relevant public sector organisations.
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Table 4: Proposed timeline.
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Consumers have important and rapidly grow-
ing roles in clinical trials and in making sure 
research is relevant and meaningful. Through the  
consultation process we have heard there is a need 
to create more opportunities for consumers to be 
research partners at all stages of the clinical trials 
process.

There is relatively little focus on translation 
of research results into practice. Translation is a  
particular issue for Māori given the extractive 
nature of research, the need to tailor results for 
Māori providers, and a need to demonstrate  
positive benefits for Māori to participate in  
trials. From the healthcare system perspective, 
translation is important to ensure the knowledge 
obtained from clinical trials improves clinical 
practice. 

Thus, it is clear that any new infrastructure 
established must provide an opportunity for  
partnership with Māori, embed Te Tiriti o Waitangi, 
and allow for Māori to have greater leadership and 
governance to ensure Māori responsiveness (see 
full analysis at https://cdn.auckland.ac.nz/assets/
liggins/docs/Appendix%20A-M%c4%81ori%20
Relevant%20Themes%20in%20the%20Enhanc-
ing%20Clinical%20Trials%20Project.pdf). 

Proposed infrastructure
The proposed essential elements of the  

infrastructure are outlined in Tables 2, 3 and  
Figure 1. Our proposal consists of two main  
components: 1) a National Clinical Trial Infrastruc-
ture Centre that provides and manages some of the 
functions and activities that have been agreed to 
be critical through the Delphi survey process (such 
as the website, facilitation of access to resource,  
coordination of key stakeholder groups such as 
consumers, Rōpū Māori and Pacific Advisory 
Group), and 2) a number of Regional Clinical Trial  
Coordinating Centres, procured by the National 
Clinical Trial Infrastructure Centre, that provide and 
manage operational functions and activities either 
at local level, across specific communities or more 
widely where there is specific expertise, on behalf 
of the Infrastructure Centre. Supporting organi-
sations may be consortia or could contract other 
organisations as suppliers for necessary resources.  
Further details can be found in the full report (https://
cdn.auckland.ac.nz/assets/liggins/docs/HP8537%20
-%20LIG_Clinical%20Trials_FINAL_v6.pdf).  
Importantly, such an infrastructure will benefit 
all health research, not just clinical trials being  
undertaken within the public healthcare system. 

Table 3 explains the components of the  
diagram of the proposed model.

Why now?
In April 2021, the Minister of Health announced 

a restructuring of the Aotearoa New Zealand 
health system, consolidating the 20 district health 
boards into Te Whatu Ora – Health New Zealand 
and Te Aka Whai Ora – Māori Health Authority, 
which will both operate hospital services and 
commission primary and community health-
care. This national approach provides the ideal 
opportunity to integrate and embed research into 
Aotearoa New Zealand’s healthcare system.

We recognise that the integration of clinical 
trials and research more broadly into the public 
healthcare system will require a significant shift 
in the culture within our healthcare system. The 
significant structural changes underway with 
Te Whatu Ora – Health New Zealand and Te Aka 
Whai Ora – Māori Health Authority mean that 
now is the ideal time to enact such change. The 
required cultural change will need to be led from 
the top down with appropriate key performance 
indicators with respect to research for managers. 
Research must be recognised and promoted as a 
core activity for clinical staff at all levels of the 
healthcare system, rather than something to be 
tolerated or even hindered.

Kaupapa Māori health research is a vital  
mechanism for Māori to gain tino rangatiratanga 
(self-determination) within research and maintain  
control and autonomy over the knowledge 
considered relevant and legitimate to Māori.3  
Kaupapa Māori research, in the broadest sense, 
embeds the principles of being Māori and 
Te Ao Māori worldview within research by  
acknowledging the “Māori way of doing things”.4 
To realise the currently unmet potential benefits 
of clinical trials, and particularly to ensure equity 
of access to participation in and realisation of the 
benefits from clinical trials will require both the  
system culture change and considerable building 
of capacity and capability in the Māori, and also 
Pacific, health research workforce.

Investment required
The investment required by the Government 

to implement the proposed clinical trial infra-
structure will be substantial. In the first instance, 
at least 10 years’ funding will be required in 
order to see a complete clinical trial cycle from 
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study design to funding, trial completion and 
reporting. It is therefore vital that the decision 
makers understand the financial benefits to 
the healthcare system of clinical trials. A study 
of the spill-over effects of public investment 
in health research in the UK found that every  
additional ₤1 GBP of public spend was associated 
with an eventual additional ₤0.99 GBP of private 
research and development spend in the UK.5  
Combined with other estimates of rate of return 
on investment, the findings suggested investment 
into public medical research in the UK retrieves 
a return between 15 and 18% per annum. This 
return was also thought to potentially be addi-
tive to other estimates, extending the estimated 
rate of return to a conservative 25% per annum.6,7 
Studies looking at the return on Australian health 
research and development investment produced 
benefit-cost ratio (BCR) estimates between 2.2:1 
and 5:1.8–10 This means that, at the time, for every 
$1 AUD of costs, there were between $2.17 and 
$5 AUD of benefits. A further study focusing only 
on the Australian National Health and Medical 
Research Council (NHMRC) expenditure estimated 
a BCR ratio of 3.2:1 from $10 billion AUD of R&D  
funding, highlighting benefits of (in AUD): $7.7  
billion reduction in burden of disease, $1.3  
billion direct health system expenditure savings,  
$1.9 billion reduction in productivity loss, $0.6  
billion reduction in other financial costs, $0.3 billion  
reduction in deadweight loss, and $2.6 billion 
value of commercialisation.11 A scoping review of 
288 clinical trials concluded there are spill-over  
benefits for healthcare systems, including better 
health outcomes, enhanced research capacity, and 
drug cost avoidance.12 Thus, the value of investing 
in clinical trials is net positive for funders through 
improved health outcomes, cost avoidance, and 
spill-over effects that encourage wider private 
spending. It is in health providers’/funders’ best 
interests to ensure and support clinical trial  
activity. A proposed timeline for implementa-
tion is seen in Table 4. There exists substantial 
expertise in clinical trials across the Aotearoa 
New Zealand health system, and we note the  
importance of preserving and enhancing this in 

the development of the national clinical trials 
infrastructure.

We recognise that we are in a time of  
significant financial pressure within the health  
system and more generally within the economy. 
However, as noted above, there are financial 
savings to a public healthcare system engaged 
in research. Furthermore, it is critical that 
the development of clinical trials and other 
research infrastructure is considered and 
coordinated as part of the reorganisation of 
the health system at community, primary, and  
secondary levels. For example, coordination 
of the development of research infrastructure 
with the development of national health data  
systems is essential for enabling the embedding 
of research in clinical care and progress towards 
a learning healthcare system. In this regard, it is 
pleasing to see that Te Whatu Ora – Health New 
Zealand has appointed a Director of Evidence, 
Research and Clinical Trials, who will be respon-
sible for the oversight of developing a plan to 
implement the Enhancing Aotearoa New Zealand 
Clinical Trials recommendations in collaboration 
with Manatū Hauora – Ministry of Health and Te 
Aka Whai Ora – Māori Health Authority, as well 
as providing strategic direction and leadership 
over embedding research as a priority within Te 
Whatu Ora – Health New Zealand.13 

Summary
Now is the ideal time for investment in  

clinical trials infrastructure in Aotearoa New  
Zealand. Engagement with a broad range and 
large number of stakeholders demonstrated 
enormous enthusiasm and broad consensus 
for the approach outlined herein. Strong lead-
ership will be required to ensure the required 
cultural shift to recognise the value of clinical 
trials to all aspects of the healthcare system, and 
to grow the capability and capacity of the health 
research workforce. We urge the Government 
to be bold and invest now to ensure the benefits 
can be reaped for all New Zealanders in years 
to come.
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The planning of cancer screening 
programmes
Brian Cox, Gil Barbezat, Murray Pfeifer, Alice Macklow, Dave MacKay, Melissa Vining,  
Phil Bagshaw

Abstract
Positive screening tests require investigation, usually by specialists. Specialist services are known to be limited. The planning of  
screening programmes must first include a model of existing diagnostic and follow-up services of symptomatic patients so that 
the added impact of the extra referrals required for screening can be estimated. This is fundamental to the planning of screening  
programmes; inevitable diagnostic delay, impeded access to services for symptomatic patients, and resulting harm or increased  
mortality from disease can thus be avoided. 

For a cancer screening programme to 
be a major advance in the control of 
cancer in the population, it must be  

properly organised and resourced. New Zealand 
has three important national cancer screening  
programmes, but unfortunately each has had 
troubled beginnings.

The cervical screening programme arose 
from the recommendation of a national inquiry 
into the inappropriate management of detected  
abnormalities.1 This was followed by an inquiry 
into the under-reporting of significant pre-invasive 
disease detected by screening.2 Colposcopy services, 
vital for the timely assessment of positive screening  
programme tests, have also experienced intermit-
tent difficulties meeting their requirements.3 The 
initial years of the breast screening programme 
included sending several hundred women to  
Australia for treatment,4 as the services in New 
Zealand could not cope with the amount of breast 
cancer detected by the screening programme. 
In 2011, it was considered that delayed breast 
screening may have harmed some women.5,6 
More recently, major concerns have been raised 
about the capacity of colonoscopy services to 
manage both symptomatic and screen-detected  
colorectal disease.7,8 The potential harm to women 
of unwarranted delays in breast screening has 
also been raised again.9

The principles for screening programmes were 
established over 50 years ago.10 The magnitude 
of the additional demands on health services  
created by screening are clearly predictable. 
Unless additional trained staff and physical 
resources are provided, they get diverted from 
the management of symptomatic patients. 

Screening protocols, including the age 
range of those to be invited to screening and 
the frequency and type of test to be used, can 
be usefully assessed by computer simulation  
models.11–16 These can be used to predict the  
potential impact and additional service demands 
of a cancer screening programme. However, 
among several well described problems,17 they 
have the fundamental limitation of assuming 
that unlimited resources can be brought in, or  
purchased, to cope with the increased demand. 
This is not the acceptable situation for any health 
service operating with restrictions of staff and 
resources, as found in New Zealand. Modelling 
the impact of cancer screening programmes 
requires preemptive modelling of the current  
services, especially the diagnosis, treatment, and 
follow-up resources available.18 Then, the effect 
of the predictable increased demand on the health  
service can be estimated. When introduced 
to a system with effectively fixed resources,  
particularly essential clinical staff, facilities, and  
laboratory processing capacity, the increased 
demand will inevitably result in some shifting of 
work from symptomatic patients to the assessment 
of people who have a positive screening test.

Simulation models, or fully funded pilot  
programmes, used to plan the introduction 
of screening programmes that do not include  
existing services for symptomatic patients are not 
models of the future needs of a screening service. 
They are therefore very limited in their use for 
planning screening programmes.18 The required 
simulation models of the available services for 
symptomatic patients also need to be regionally 
specific when considerable regional variations in 
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the health service exist. The current commonly 
used models of screening policy are inadequate 
for this purpose. In addition, any monitoring 
or evaluation of screening programmes needs 
to assess services for symptomatic patients 
and the impact of screening services on them. 
This should be an ethical requirement of the  
public health medicine practice of screening 
and is an example of how public health often 
relies on the support of clinical services. The 
National Screening Unit is responsible for the 
safety, effectiveness, and quality of organised 
screening programmes, and has recently been  
incorporated into the Population Health and 
Prevention directorate within Te Whatu Ora 
– Health New Zealand. How that may alter the 
effectiveness of the screening programmes is yet 
to be determined.

In New Zealand, the failure to appropriately 
include the existing treatment resources in plan-
ning models for screening has repeatedly resulted 
in the inadequate planning of the introduction of 
screening programmes. This is currently evident 
in the introduction of the country-wide national 
bowel screening programme, rolled out since 2017. 
For 2018, national gastroenterology services were  
declining 21.9% of all referrals.19 It is unlikely 
that this was due to inappropriate referrals 
from general practitioners or surgeons. It was 
more likely due to an incapacity to meet the 
requirements for the assessment of symptom-
atic patients. It is also likely that this effect varied  
considerably between regions.

It was clear from preliminary assessments 
and the pilot study of the New Zealand bowel 
screening programme20 that considerably more  
colonoscopy staff and facilities would be 
needed.21–24 However, the political imperative 
for Manatū Hauora – Ministry of Health to pro-
duce a bowel screening programme, with the  
support of several cancer organisations, appeared 
to become paramount. Any resulting shift of 
staff and resources away from symptomatic 
patients and their follow-up can be expected 
to have produced delays in diagnosis and the 
declining of necessary fundamental investiga-
tions, particularly colonoscopy, for symptom-
atic patients. Whether a subsequent increase in  
mortality is greater or less than the possible 
reduction in bowel cancer mortality achieved by 
the screening programme is yet to be ascertained. 
If it occurred, it would raise a number of ethical 
issues and be an avoidable failure of the practice 
of public health medicine.

When the extent of the increase in clinical 
load became evident after the pilot study,25 the 
concentration of haemoglobin in faeces used 
to trigger a colonoscopy was increased and the  
eligible age range was restricted to 60–74 years 
for the national programme.23,26 This was a clear 
recognition that the years between the planning 
of the pilot study and the start of the national 
bowel screening programme were not judiciously 
used to ensure that the programme had the  
necessary staff and resources to maintain  
appropriate services for symptomatic patients. 
Requests to expand training programmes 
for colonoscopists were ignored in 2013 and  
subsequently. The desire for nurses to perform 
colonoscopy was determined in 2017,27 but by  
September 2021, there were only seven nurse 
endoscopists,28 suggesting inadequate resourcing 
for the training of nurse endoscopists. The sug-
gested efficacy of the screening programme by  
the pilot study has been reduced significantly.

During the period of reduced gastroenterology 
services in response to the COVID-19 pandemic 
in 2020, the Cancer Control Agency requested 
that people with positive bowel screening tests 
should have priority for colonoscopy over many 
symptomatic patients.29 This was the result of an 
inaccurate estimate of the risk of bowel cancer in 
symptomatic patients because the age of patients 
was not considered.30 

While the private sector may be keen to be paid 
to cover any shortfall in resources, this can be 
expected to increase the cost of the programme. 
Because of the relatively fixed and low numbers 
of gastroenterologists in New Zealand24 and the 
time commitments of surgeon colonoscopists 
in public hospitals, this potentially results in a  
transfer of staff from the public to the private  
sector, further reducing the capacity of the  
already overloaded public endoscopy services.

The effect on the services for symptomatic 
patients is not mere speculation. Three indepen-
dent inquiries in the Southern region have shown 
that many patients have been seriously dis- 
advantaged by being declined a colonoscopy.8,31–35 
The adequate provision of assessment services 
for people who test positive at screening is a  
fundamental requirement of a screening  
programme. However, this must not be met by  
preventing symptomatic patients from receiving 
timely and adequate investigation. 

Physicians, other health professionals, 
and the public may not fully appreciate the  
appropriate assessment of a successful screening  
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programme.36 Therefore, as was ascertained 
for the breast screening programme,37 further 
ongoing independent monitoring of screening 
programmes has been shown to be essential to 
safeguard against serious failures of such pro-
grammes and their associated health services. 
However, an organisation with the capacity and 

authority to ensure appropriate and lasting action 
is undertaken where necessary is also essen-
tial. With among the highest risk of developing 
bowel cancer in the world, New Zealand certainly 
merits an adequately funded, high quality, and  
carefully monitored screening programme, as 
well as expert care for symptomatic patients.
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Who does not benefit from our 
national breast screening programme 
and who should have oversight?
Ineke Meredith, Ross Lawrenson

abstract
The recent report on the delays for mammography encountered by women in the Wellington Region reminds us that the organisation 
of cancer screening is far from straightforward, and we highlight these complexities in our viewpoint article. Screening can reduce 
mortality from cancer, but it is costly, and the benefits are many years in the future. Cancer screening can result in some individuals 
being over-diagnosed and over-treated, can impact on the services for symptomatic patients and can exacerbate inequities. Reviewing 
the quality, safety and acceptability of our breast screening programme is important but there is a need to acknowledge the role of the 
resulting clinical services, including the opportunity cost to symptomatic patients who seek healthcare in the same system.

The recent report on the delays for  
mammography encountered by women 
in the Wellington Region reminds us that 

the organisation of cancer screening is far from 
straightforward. Screening can reduce mortality 
from cancer, but it is costly, and the benefits are 
many years in the future. Cancer screening can 
result in some individuals being over-diagnosed 
and over-treated, can impact on the services for 
symptomatic patients and can exacerbate inequities. 
It is therefore essential that the decision makers 
(Ministers, Crown Agencies and their executives) 
are informed using the best scientific advice avail-
able. In New Zealand this advice is provided by the 
National Screening Advisory Committee (NSAC) 
and is based on consideration of the criteria out-
lined by the National Health Committee in 2003.1 We 
thus have a national screening unit that is respon-
sible for the organisation of population screening, 
while the general health services are responsible 
for the diagnosis, treatment and follow-up of those 
found to be at high risk from screening. The provi-
sion of screening and follow-up has been devolved 
to various screening units, radiology suppliers and 
hospitals sometimes resulting in variations in the 
delivery of care. Reviewing the quality, safety and 
acceptability of our breast screening programme is 
important but there is a need to acknowledge the 
role of the resulting clinical services, including 
the opportunity cost to symptomatic patients who 
seek healthcare in the same system.

Breast Screening Aotearoa (hereafter called BSA) 
was established in New Zealand in December 1998, 

and at that time provided screening to asymptomatic 
women aged 50–64 years. In 2004, the eligible age 
range was extended to include all women aged 
45–69 years. The programme before that moment 
covered 356,000 New Zealand women, and the 
extension translated into an extra 238,000 women 
in the two new age categories.2 Now, there is  
discussion to increase the upper end of the 
screening age to 74 years—which means that 
42,000 additional mammograms would be  
performed each year, generating the need 
for 1,600 extra appointments to follow-up  
mammographic findings.3 This does not take 
into account the additional perioperative work 
to address increasing age-related comorbidity. 
In the context of delays to screening over 2020–
2021, these resource demands become increas-
ingly significant. It is estimated that 28,500 
breast screens were missed during this time 
and although it is expected to be cleared by the 
end of June 2023, it impacted Māori and Pasifika 
women disproportionately, which highlights the 
necessity to achieve equity for these groups.4 Only 
45% of all breast cancers are diagnosed through 
the screening programme,5 reinforcing the work 
required to optimise coverage for women in the 
current age range. There is already an increas-
ing gap between workforce demand and supply 
with specialist workforce shortages across each 
step of the screening pathway, from diagnostics 
to treatment. The age increase would require 
additional radiologists, radiographers, BSA- 
accredited surgeons, BSA-accredited pathologists 
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and support staff. All service providers would 
require new sites or site extensions and new 
equipment. In many places in New Zealand, BSA 
and symptomatic breast clinics share equipment 
and resource. Screening services do not operate 
in a vacuum and therefore these extra demands 
on a health system will have unintended negative 
consequences if resources are shifted away from 
any symptomatic patient accessing a symptomatic 
breast service in New Zealand, as well as women 
who are identified as being high risk requiring 
more intensive surveillance. Breast radiology—
which incorporates mammography, ultrasound, 
and biopsy—is central to the “modern breast clinic” 
and aims to address women presenting with symp-
toms and signs of breast disease. Due to increased 
awareness of breast disease as a result of public 
campaigning and media, there is an increased  
volume of breast referrals allowing detection of 
breast cancer at an earlier stage, but this is accom-
panied by a much larger number of women with 
benign conditions with high expectation for rapid 
diagnosis. Moreover, as experience with breast 
imaging and knowledge of risk evolves, radiologists 
and surgeons are faced with a demand for more 
imaging, and new technologies, even in the setting 
of screening. In 2019, it became mandatory in many 
places throughout the United States of America for 
“mammography providers” to report breast density 
to all women undergoing mammography because 
it is a marker of increased risk of breast cancer.6 
It followed that for these women a complemen-
tary ultrasound of both breasts should be recom-
mended. Due to the increase in labour required to 
ultrasound both breasts (40–45 minutes), in New 
Zealand, it would not be feasible to institute such 
an adjunct in all women with a breast density 
over 50% presenting to screening nor to a public 
breast clinic. 

Over-treatment remains a significant concern 
in breast screening programmes world-wide, with 
estimates of over-treatment that lie anywhere 
between 10–22% in randomised controlled tri-
als.7 Ductal carcinoma in situ (DCIS) was rarely 
diagnosed prior to breast screening, but makes 
up 20–25% of all screen-detected “breast cancers” 
world-wide.8 In New Zealand, it constitutes 16.5% 
of all breast cancers, with 47.6% being high 
grade.5 It is often referred to as Stage 0 breast 
cancer, yet DCIS is a non-invasive non-obligate 
precursor of breast cancer, the management of 
which includes breast-conserving surgery or 
mastectomy, adjuvant radiotherapy and in some 
countries endocrine therapy. In 2012, Sir Michael 

Marmot identified that women with DCIS, labelled 
as “cancer patients” live with the negative impact 
of anxiety and sequelae of treatment despite the 
fact that most DCIS lesions will never progress to 
invasive disease.9 This has led to several large-
scale international trials that are investigating the 
natural history of low-grade DCIS in an attempt 
to de-escalate treatment for tens of thousands of 
women world-wide.10,11 Overall, approximately 
70% of all women diagnosed with DCIS in New 
Zealand undergo breast-conserving surgery (the 
remainder undergo mastectomy) and approx-
imately 75% of all women will be referred for 
radiotherapy. Although this is rather simplistic 
because DCIS exists in a spectrum of severity from 
low grade to high grade, most specialists acknowledge 
that high-grade DCIS is the most likely to undergo 
transformation, although again that risk is not 
well defined due to a lack of evidence.

One unforeseen consequence of the age extension 
in 2004 was a reduction in the coverage of Māori 
women in the 50–64 years age group in New 
Zealand.2 BSA is a voluntary programme. The col-
orectal cancer screening programme, which was 
developed without oversight from NSAC, is based 
on a national register and to which eligible mem-
bers of the population are invited and can opt off, 
while BSA is an opt-on programme. That is, women 
must first be informed about the programme, and 
then call in or enrol online once they reach the 
eligible screening age. There exists significant 
inequity both in terms of screening coverage and 
outcomes between Māori women and non-Māori 
non-Pasifika women in New Zealand. Māori 
women consistently have significantly lower rates 
of screening coverage than both Pasifika and non-
Māori, non-Pasifika women, yet they have a 39% 
higher incidence of breast cancer than their non-
Māori, non-Pasifika counterparts.5 Both Māori 
and Pasifika women are more likely to present 
with non-BSA (symptomatic) cancers than non-
Māori non-Pasifika, and thus more likely to die 
from their disease. Notwithstanding this, Māori 
women participating in BSA experience a significant 
survival benefit with a 56% lower breast cancer 
mortality if they have a screen-detected breast 
cancer.5 Māori and Pasifika women remain priority 
groups for BSA, yet despite a recommendation for 
a national register in 2011 to improve coverage, 
this is yet to take effect. Those instituting screening 
programmes must consider that just by the nature 
of people likely to present to screening, existing 
disparities will be widened, and there exists an obli-
gation under Te Tiriti o Waitangi to eradicate these. 
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Breast cancer is the most common cancer 
to affect women in New Zealand and the sec-
ond most common cause of death. Our national 
mammographic screening programme reduces 
breast cancer mortality by an estimated 30% in 
regularly screened women.12 While outcomes for 
Māori and Pasifika women identified through 
screening are the same as for others, there are 
substantial inequities in the diagnosis, treatment 
and outcomes for the 55% of women who are 
diagnosed symptomatically.13 However, while 
the BSA Quality Improvement Review is valu-
able it does not address the fact that our national 
screening programmes are running within a 
health system under pressure from workforce 
shortages and other competing demands. The 
clinicians and organisations responsible for the 
diagnosis treatment and outcomes of women 
identified through screening do not seem to play 
a critical role in the review’s recommendations. 
One criticism by the Epidemiological Review was 
that there appears to be little effective linkage 
between the BSA records and clinical records 
for all women diagnosed with breast cancer. 
Currently the governance of our cancer screening 
programmes is confusing. Te Manatū Hauora – 
Ministry of Health is the Government’s primary 
advisor on health, priority setting, policy and 

system performance and would appear to be the 
logical home for NSAC so that expert advice could 
be directly available to the Director-General and 
the Minister on screening policy. Cancer screening 
is managed by a division within the new Public 
Health Unit also responsible for immunisation. 
Following the concerns over delays in offering 
mammograms to women in the Wellington Region, 
the review recently released14 looked at the per-
formance of its sister division within Te Whatu 
Ora – Health New Zealand. Te Whatu Ora and Te 
Aka Whai Ora – Māori Health Authority are now 
developing an Action Plan in response to the rec-
ommendations with a Pae Whakatere to oversee 
implementation. A breast screening program is 
more than just a delivery of mammograms to find 
potential early breast cancers—rather, it must 
be part of an integrated service providing early 
diagnosis and treatment to all women with breast 
cancer. It is essential that those clinical experts 
in the field are therefore included in the design 
and delivery. This is happening with the National 
Breast Cancer Quality Performance Indicators 
being developed by Te Aho o Te Kahu, the Cancer 
Control Agency. The principle Simplify to Unify15 
is supposed to be driving the reforms, but when 
we come to improving breast cancer outcome it 
seems we are tending to complicate and divide. 
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Unintended consequences of the End 
of Life Choice Act
Adam Sims, Gary Cheung

The End of Life Choice Act (the Act) was imple-
mented in New Zealand in November 2021. 
The Act provides a medico-legal framework 

for terminally ill people experiencing unbear-
able suffering to access assisted dying. In the first 
year, there were 661 applications and 257 assisted 
deaths.1 However, 91 people were assessed as 
ineligible by attending medical practitioners 
who reviewed eligibility against the criteria as 
outlined in the Act and the clinical outcomes of 
these ineligible cases are unknown.1 We report 
the case of a 96-year-old man (Mr B) and 95-year-
old woman (Mrs D) who attempted suicide after 
they were deemed ineligible for assisted dying. 
Both cases were admitted to a tertiary hospital 
in New Zealand following their suicide attempt. 
The first author worked as a liaison psychiatrist 
in the hospital and assessed both cases as part of 
his clinical work during the first year of assisted 
dying being available in New Zealand. Both cases 
provided informed consent to share their stories 
in the hope that their experiences could improve 
future patient care. 

Case reports
Mr B’s wife died 18 months prior to his presen-

tation to hospital, and he reported feeling “lonely 
and desperate” since her death. As a result, he 
moved into residential care from independent 
living. He suffered from insomnia and worsening 
mood in the weeks leading up to his residential care 
placement and was prescribed melatonin and escit-
alopram. He requested assisted dying through his 
general practitioner, but this was declined because 
he did not suffer from a terminal illness that was 
likely to end his life within 6 months. He then con-
tacted family members saying goodbye, stating he 
was suicidal. He was later found on the floor of his 
room with a call bell tied around his neck. He was 
transferred to hospital via ambulance for further 
assessment. While in hospital, he had another 
self-strangulation attempt using his hands. His 
antidepressant was switched to sertraline and 
his mood gradually improved. He became more 
animated and less hopeless in his disposition. On 

reflection in hospital, he reported feeling increas-
ingly demoralised when told he was ineligible 
for assisted dying and this promoted his suicidal 
thinking. He denied past history of depression, 
suicide attempt or other mental health problems. 
He had chosen strangulation because of its “avail-
ability”. He said he had not contemplated suicide 
before being told he was ineligible for assisted 
dying. Of note, his older sister suffered from 
depression and died by suicide in her 20s. 

Mrs D lives in an independent flat with a package 
of care to support her needs and close oversight 
from family members. She has death wishes for 
5 years. She approached her general practitioner 
about assisted dying but was deemed ineligible 
because she did not have a terminal illness that 
was likely to end her life within 6 months. She 
then acted to take her life by overdose after stock-
piling medication. On admission to hospital, she 
was confused but recovered well and was dis-
charged back home a few days later. She has been 
an active member of EXIT and strong advocate for 
end-of-life choice. She has previously considered 
flying to Switzerland to end her life. Of note, her 
brother died by suicide in his 20s. She maintained 
an active wish to die after discharge but made no 
further plans to harm herself. 

Discussion
Neither of these cases were referred to the 

Ministry of Health’s Assisted Dying Service due 
to their ineligible status. Both individuals were 
in their 90s and acted to take their life after 
being told they were ineligible by their general 
practitioner. Interestingly, they both had siblings 
who died by suicide in their 20s. These two cases 
reflect the possible unintended consequences of 
the Act. Since the Act is likely to have a signifi-
cant societal change as assisted dying becomes 
“normalised” in New Zealand, it may have been a  
contributing factor to their openness in expressing 
their death wishes to their general practitioner 
and requesting an assisted death. There is very 
limited international literature on suicide attempt 
in the context of ineligibility for an assisted death. 
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In 2020, Isenberg-Grzeda et al. reported the first 
ever case series of three older adults in their 80s 
who attempted suicide after they were deemed 
ineligible for an assisted death in Canada.2 All three 
cases had a history of depression and mild cogni-
tive impairment, while two cases had a history of 
suicide attempts. The authors highlighted the time 
following an ineligible assisted-death assessment 
represents a heightened at-risk period.2 There has 
also been a case report of an older Canadian man 
with pancreatic adenocarcinoma who requested 
assisted dying after a suicide attempt.3 Our first 
case had a diagnosis of depression, and we can 
conceptualise his wish to die as part of his depressive 
syndrome. Our second case had chronic death 
wishes but no clear diagnosis of depression. She 

might have a subsyndromal depressive illness, 
but death wishes in the very old are not uncommon 
and could be part of an existential crisis, rather 
than an underlying psychiatric disorder. The 
limited international literature and our two cases 
suggest a comprehensive suicide risk assessment 
should routinely form part of an assisted-death 
assessment. The Ministry of Health has developed a 
care pathway for practitioners providing assisted 
dying services, including ensuring an ineligible 
person is supported to have access to primary or 
end-of-life care.4 However, there is no guidance 
on suicide risk assessment. The management 
of those who are not eligible for assisted dying 
requires careful follow-up and treatment.
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Cancer of the Breast 
I. Operative Treatment
NZMJ, 1923

In this paper I propose to deal briefly with 
the operative treatment of cancer of the 
breast. I am taking it for granted that in the  

present state of our knowledge and experience  
the radical operation gives the victims of cancer of  
the breast the best chance of permanent cure, 
that is, in what may be called operable cases. 
The paper will also include the procedure to be 
adopted in doubtful cases, as well as palliative 
operations and the treatment of recurrence.

I do not propose to enter into any details of  
surgical anatomy beyond dwelling for a short 
time on the lymphatic circulation. Handley’s 
permeation theory is largely responsible for the 
details of the modern operation and it will not be 
waste of time to recapitulate it.

The lymphatics of the breast run for the most 
part into the plexus on the deep fascia over the 
pectoralis major. This plexus, in the words of 
Handley, “is really a conventional subdivision of 
the deep fascial lymphatic plexus whose network  
of inter-communication channels invests the 
entire body. This great plexus is divisible by the 
median plane of the body, and by two horizontal 
planes, passing through the clavicles, and through 
the umbilicus respectively, into six catchment 
areas, three on either side, draining, as the case 
may be, into the cervical, the axillary, or the ingui-
nal glands. Within each area a set of special trunk 
lymphatics arises from the plexus and converges 
on the corresponding set of glands. The line, or 
rather zone, separating any two adjacent areas 
may be called the lymphatics water-parting, and is 
anatomically a zone of narrow tortuous channels 
nowhere traversed by trunk lymphatics, a region  
consequently where the lymphs stream is at its 
feeblest and where even very fine particles are 
liable to be arrested.

“The general idea, then, which we have obtained 
of the parietal lymphatic system is that of a vast 
horizontal network of the channels co-extensive 
with the surface of the body and receiving above, 
numberless fine vertical tributaries which convey 
to it must include the breast. On its deep aspect 
the plexus receives tributaries from the subjacent 
tissues. From this great plexus, which lies in the 

subcutaneous fat upon the deep fascia, the lymph 
is conveyed by six set of lymphatic trunks each 
draining a definite area to the cervical, axillary, or 
the inguinal glands.”

The lymphatics of the breast, then, run mainly 
via the pectoral fascia into the axillary glands, 
but the anastomosis we have been describing 
brings them into close communication with 
the lymphatics of the opposite breast and the  
opposite pectoral fascia, and by that means with 
the opposite axilla.

In all probability some lymphatics run direct 
to the supraclavicular glands, others, follow-
ing the main blood supply of the breast, run 
with the perforating branches of the internal 
mammary artery to the anterior mediastinum,  
joining the few glands situated there. Of much 
more importance is the close connection which 
occurs between the superficial lymphatics on the 
one hand and those of the thorax and abdomen 
on the other, which occurs in the neighbourhood  
of the umbilicus and epigastric notch.

So much for the lymphatic circulation. Handley 
summarises his conclusions about the spread of  
cancer as follows:—“Dissemination is usually 
accomplished by the actual growth of cancer cells 
along the finer vessels of the lymphatic plexuses—
permeation. Embolic invasion of the regional  
lymphatic glands, though it almost invariably 
occurs, only leads to the invasion of the blood 
stream after a long delay, and the work of M. B. 
Schmidt shows that cancer cells which reach 
the blood usually disappear without giving rise 
to metastases. Permeation takes place almost as 
readily against the lymph stream as with it. It 
spreads through the lymphatic vessels around 
the primary neoplasm in much the same way as 
would a thick injection fluid introduced into the 
tissues by a syringe.

“The disappearance of permeated lymphatics 
in the area which intervenes between the annular 
microscopic growing edge and the primary neo-
plasm is due to the destruction after a time of the 
cancerous permeated lymphatics by the defensive 
process of ‘perilymphatic fibrosis.’ The recogni-
tion of this process at once removes the difficulty 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2023 Jul 7; 136(1578). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

100 years ago 127

that permeated lymphatics are absent in the 
region immediately surrounding the naked eye 
primary growth. Cancer thus spreads in the parietal 
tissues by permeating the lymphatic system like an 
annular ringworm. The growing edge extends like 
a ripple in a wider and wider circle within whose 
circumference healing processes take place so that 
the area of permeation at any one time is not a disc 
but a ring. The spread of cancer in the parietal  
tissues is in fact as truly a serpiginous process 
as the most typical tertiary syphilide. But in the 
case of cancer the spreading edge is invisible; 
and, moreover, the advancing growing micro-
scopic edge of a cancer, owing to the failure at 
isolated points of the defensive process of peri-
lymphatic fibrosis, may leave in its track here and 
there isolated secondary foci which give rise to 
macroscopic metastases. Such nodules, in spite of 
their apparent isolation, arise in continuity with 
the primary growth, but perilymphatic fibrosis 
has destroyed the permeated lymphatics which 
formed the lines of communication.”

Hence the necessity for the wide removal of 
the deep fascia. Whether or not the invasion  
of the axillary glands is the starting point for  
further spread is a debateable point. Sistrunk  
has shown in a careful analysis of the results of 
218 operations for cancer of the breast at the 
Mayo Clinic during the years 1911-12-13, that 
80 per cent. of those showing local recurrences 
has been proved to have invasion of the axillary 
glands at the time of original operation. It may 
well be that the involvement of the axillary glands 
is only another indication of the widespread  
dissemination which has already occurred along 
the peripheral lymphatic plexus. The prognosis in 
these cases is bad. Sistrunk shows that the large 
majority of them are dead within five years.

Diagnosis is not included in my contribution to 
this discussion, but I should like to enter a plea 
for the necessity of at once coming to a decision. 
It cannot be too often or too emphatically stated 
that no palpable tumour of the breast should 
be watched. If the diagnosis is uncertain, the 
sooner it is made certain the better, and at pres-
ent the only way to do that is to operate on it. The  
mortality from cancer of the breast is still too 
high, even though there has been a slight improve-
ment of late years. The ignorance of the public is 
partly responsible. Many cases of cancer are pain-
less until a late stage. We shall have to keep on  
educating the public until at least it will not 
be the patient’s fault if she does not have her  
operation done at the earliest possible moment. 

I am afraid we are sometimes to blame for the 
delay ourselves. We make mistakes in diagnosis. 
These mistakes do not matter if the treatment 
is to be exploratory, but if, being uncertain, our 
advice is to wait and see, we incur a very grave  
responsibility. We may bitterly repent giving 
that advice later on. At the same time accurate  
diagnosis is difficult. McCarty, in an analysis 
of 1373 cases of cancer and mastitis, found that  
mastitis was correctly diagnosed in 37 per cent. 
In 63 per cent. the diagnosis depended on the  
microscope. Similarly there was a clinical  
diagnosis of involvement of the axillary glands in 
325 cases. Of these only 37 per cent. proved to be  
actually carcinomatous.

There are some factors which are beyond our 
control in this cancer business. Amongst them 
is the question of virulence. We must have all 
met with cases which seemed early, in which 
the most careful and thorough operation was  
performed, and yet which quickly recurred and 
led to the early death of the victim. On the other 
hand details of many cases have been published 
which have been regarded as almost inoperable, 
but yet palliative or incomplete operations have 
been done with the result that the patients have 
been given many years of comparative health.

In the treatment of doubtful cases there is 
need for the close association of the surgeon and 
surgical pathologist. I do not know how often 
in our large centres fresh tissue is examined  
microscopically during the operation. I have 
noted the want of it in Timaru on more than one 
occasion. We cannot help lessening the patient’s 
chances if we remove a piece of growth and send 
it away to a distance for a pathologist’s report. No 
matter what you do, cauterize the wound with 
a red hot poker, sew the edges ever so carefully, 
there must be a flush of blood to the damaged 
area which carries with it an increased lymph 
flow. The problem in the large centres is not so  
difficult as it is for the smaller ones. There was 
hope that in Timaru we should have organised 
our hospital service so as to include a pathologist. 
Instead, the South Canterbury Hospital Board 
has seen fit to dispense with the services of its  
honorary staff and to carry on the hospital as a 
one-man show. Other hospital boards may follow 
suit. 

It ought not to be difficult, if we could only 
combine a little more and limit the number of  
private hospitals and concentrate on one good 
one in each town which would have facilities for 
elementary pathological work and radiological 
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treatment if necessary. There would probably not 
be room for a resident pathologist, but it would  
be quite possible for one or two of the practi-
tioners to acquire sufficient skill in cutting frozen 
sections and in coming to a sufficiently accurate 
idea as to the diagnosis. 

McCarty, from the standpoint of the surgical 
pathologist, as one who is well acquainted with the 
activities of both surgeon and surgical pathologist, 
advises the following procedure:—

1. The condition in the breast which is 
associated with classical signs of carcinoma 
should be treated radically.

2. In doubtful cases, in women near or over 
35, the entire mammary gland should be 
removed for immediate examination. If 
the primary or secondary hyperplasia be 
present nothing more should be done. If 
tertiary hyperplasia be present, a radical 
operation should be performed. 

3. In doubtful cases near or under 35 years of 
age, a wide sector of the mammary gland, 
including the pathological conditions, should 
be removed for examination. If primary 
hyperplasia be present nothing more should 
be done. If secondary hyperplasia be present 
the rest of the mammary gland should be 
removed, and if tertiary hyperplasia be 
present the radical operation should be 
accomplished. 

In not a few tumours of the breast the 
lump turns out to be a cyst. True the cyst often  
contains a papilloma and such papillomata are 
often malignant. Cyst formation is a fortunate 
occurrence. Some of the earliest cases of cancer 
observed have been associated with cyst forma-
tion. In any doubtful case I see no reason why 
a hypodermic needle should not be used at the 
operation to determine whether fluid is present 
or not. If the fluid is serous you will probably 
be safe in removing a wide sector of the breast 
and submitting it to microscopic examination. If 
it is hæmorrhagic, and you have no pathologist  
present to advise you, it will be better to do the 
radical operation.

Cheatle removes the doubtful breast through 
a transverse convex incision below the nipple. 
The incision is extended into the axilla and the  
principal glands are removed, but a complete 
clearance is not done unless the microscope 
shows malignancy. He leaves the nipple for  
sentimental reasons, a step of doubtful utility.  

The skin is dissected up above and below, the 
nipple being carefully dissected out. The breast 
is then removed, together with the pectoral  
fascia and the main glands of the axilla. If the  
nipple is not conserved two elliptical incisions 
enclosing the nipple will give the best access. 
There will be no difficulty in getting the flaps 
together.

Another method, described in an article by 
Fitzwilliams in the British Medical Journal for the 
20th Jan., 1923, attacks the tumour from the deep 
aspect of the breast. An incision is made along 
the circumference of the breast on the lower and 
outer sides, extending about half-way round and 
going at once down to the muscles. The breast is 
then lifted up and the deep surface exposed. The 
whole of it can be removed in this way or a sector 
large enough to contain the part to be examined. 

Into all the questions which centre round the 
radical operation for the removal of a malignant 
growth it will be impossible to for me to enter 
in the short time at my disposal. I shall content 
myself with indicating certain principles and 
describe the procedure which has seemed to me 
to promise the best results. I can speak of it from 
my own experience. 

The popular idea of cancer with its roots going 
deeply into the surrounding tissues has much to 
justify it. We have to endeavour to remove that 
growth in a bag, and in doing so we have to close 
the neck of the bag first and then carefully turn up 
the edges all round, realising that the bag is to be 
a big one and is never to be opened anywhere so 
that not a single particle of the contents escapes. 
Unfortunately for us and our victims the roots are 
invisible. We can only do our best. 

Handley’s ideal skin to removed must be the 
minimum. A circular area centred on the growth, 
not on the nipple, with a diameter of four to five 
inches. No consideration of difficulty in closing 
the wound to be allowed to interfere. Very much 
more important still is the area of deep fascia 
to be removed. This can scarcely be too wide. If  
Handley is right, and it is difficult to disprove 
his idea, this is where the growing edge is. We 
must get outside of it at all costs if we want to  
overtake the disease and arrest it before it causes 
fatal metastases.

There are numerous incisions described. The 
essentials are the circular area to be removed, a 
linear incision from its lower edge down to the 
mid-line or across it in the epigastric region, and 
an upward incision, which should not run along 
the anterior axilla fold but which may mark out a 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2023 Jul 7; 136(1578). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

100 years ago 129

flap to give access to the axilla. Whatever incision 
is chosen should be lightly marked out as this is 
the first step of the operation.

Next, the upper part of the incision is deepened, 
reflecting the skin with a thin layer of fat until the 
clavicle is reached above and internally, and the 
latissimus dorsi is well exposed behind.

A little dissection soon exposes the tendon 
of the pectoralis major, which is divided close 
to its insertion. Its upper edge is then cleared,  
taking care not to damage the cephalic vein, and 
its clavicular attachment divided, after which the 
muscle is turned downwards and inwards. I believe 
it is better to take away the whole of the pectoralis 
major. Access to the axilla is much improved and 
the functional results are quite good as those in 
which the clavicular fibres have been left.

The fascia over the coraco-brachialis is next 
incised up to the coracoid process, and the tendon 
of the pectoralis minor divided after hooking the 
finger under it. By attaching catch forceps to the 
divided fascia and tendon of the pectoralis minor 
it is possible to clear the axillary vessels and  
brachial plexus with very little trouble. Gentle 
traction on the forceps helps considerably, and by 
working behind the fascia with a pair of Mayo’s 
scissors one is keeping outside the bag in which 
the tumour lies. The same principle is followed 
in separating the fascia over the latissimus dorsi 
from its dorsal to its ventral surface, and this  
is succeeded by that over the subscapularis  
muscle, and finally that over the upper part of the 
serratus magnus. It is important to save the long 
subscapular and long thoracic nerves, and when 
they are exposed they are dissected out and the 
fascia passed under them. The axilla is by this 
time completely cleared. Only the two nerves 
saved and the axillary vessels and brachial plexus 
remain as the contents of the space. A gauze pack 
is put into the axilla whilst the axillary fat and 
glands are wrapped in another to prevent soiling 
of the wound.

Turning now to the breast, the previously 
marked out incisions are deepened, the knife  
lateralized and the skin reflected with a thin layer 
of fat until the opposite border of the sternum is 
reached internally and well beyond the epigas-
tric triangle below. The skin flaps are everywhere 
wrapped in warm cloths to protect their vitality.

The deep fascia is now incised along the  
opposite margin of the sternum, and, putting the 
breast and axillary tissues gently on the stretch, 
the fascia is raised, taking with it the origins of 
the pectoralis major and minor muscles working 
from above down and out. Perforating branches 
of the arteries are caught before being cut if  
possible. The rectus sheath on both sides is 
incised and raised, followed by the fascia over the  
external oblique muscle. Finally the fascia over 
the rest of the serratus magnus remains to be 
separated and the tumour is free. Time is of less 
importance than loss of blood, and it is worth 
while to stop as much bleeding as possible.

As a rule the skin edges come together with-
out much difficulty. It is better to have a sinuous 
or triradiate scar than a linear one. Drainage is 
provided by a stab puncture through the lowest  
angle of the wound. The arm is fixed to the side. 
A large gauze dressing is placed in the axilla and 
another pad under the clavicle. It is important 
to obliterate the dead space there and prevent  
accumulation of serum, and to get the flaps to 
adhere at once to the underlying chest wall. 
This is secured by adequate dressing, gentle  
pressure by bandage, and above all by prevent-
ing all movement of the arm for some days.  
No advantage is gained by putting the arm up in 
the abducted position. 

Such is the radical operation. Burying radium 
tubes at the danger points, as described by  
Handley, is beyond the range of most of us. Unless 
there are palpable supra-clavicle glands it would 
seem that it is unnecessary to interfere with 
them at this time. As soon as possible after the  
operation X-ray treatment should be begun. In 
the ideal private hospitals I have visualised the 
X-ray plant will be on the spot. At present we 
have to wait in many cases until the patient is 
convalescent.

I have been much troubled with sloughing  
of the edges of the flaps. Perhaps some one can  
tell us how it is to be avoided. It causes an  
unfortunate delay in convalescence and may lead 
to some adhesion of the skin to the chest wall, 
thereby hampering movements.* 

(*Of the many descriptions of the operation 
that by Lyle in Johnson’s Operative Therapeusis is, 
I think, the best.)


