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Abstract
Objectives: Early diagnosis of HIV is essential for successful treatment and controlling HIV spread in a population. We
examined the frequency and characteristics of adults diagnosed late with HIV in New Zealand from 2011–2020.
Methods: Routine surveillance data were analysed. Those previously diagnosed overseas or as part of immigration
screening, or with missing CD4 count were excluded. ‘Late presentation’ was defined as a CD4 count <350 cells/μL or an
AIDS-defining event. ‘Advanced HIV disease’ were those with a CD4 count <200 cells/μL or an AIDS-defining event.
Relative risks were calculated using Poisson regression.
Results: Of 1145 people, 40.5% presented late; 24.9% had advanced HIV disease. Of the 464 late diagnoses, 65.5%
occurred among men-who-have-sex-with-men (MSM), 26.1% among heterosexuals, 8.4% among others. Heterosexual
men and women were more likely to present late (55.3%) compared to MSM (35.6%). Amongst MSM, those who were
older, of an ethnicity other than European, acquired HIV overseas, tested because symptomatic, or had their last negative
test >2 years prior were more likely to present late and have advanced disease. Amongst heterosexuals, older age, tested
because symptomatic, and Pacific ethnicity were associated with late presentation, and M�aori, Pacific and Asian people were
more likely to have advanced disease.
Conclusions: There continues to be a high proportion of people diagnosed late with HIV. Identifying barriers for testing,
missed opportunities for screenings and other factors that delay HIV diagnosis could help develop effective strategies to
reduce this burden of late presentation – particularly among heterosexual individuals, non-Europeans, and older people.

Keywords
HIV, late presentation, New Zealand

Date received: 9 November 2022; accepted: 23 December 2022

Introduction

Early diagnosis of HIV is essential for successful treatment
with antiretroviral therapy (ART). Treatment with ART
enables virological suppression, improving health and re-
ducing infectivity to sexual partners. Early diagnosis is
therefore important for improving outcomes for the in-
dividual and also for control of HIV in the population.1,2

In 2021, the Joint United Nations Programme on HIV/
AIDS (UNAIDS) reaffirmed the global cascade of care
targets, including ensuring that 95% of people living with
HIVare aware of their status.3 To achieve this target requires
a high coverage of HIV testing, yet studies report missed
opportunities for diagnosis.4–6 There continues to be a large
proportion of people unaware of their HIV and who are
diagnosed late.7–9 In New Zealand, we previously reported
that half of the people diagnosed with HIV in the six years
from 2005 to 2010 presented late and a third had advanced
HIV disease at diagnosis, proportionately more common in

heterosexual people, and amongst M�aori, Pacific and older
men who have sex with men (MSM).10

New Zealand is a low HIV prevalence country, with the
epidemic concentrated in MSM. The number of MSM di-
agnosed annually has been declining since the peak in 2016,
primarily in MSM of European ethnicity. Amongst people
who acquire HIV heterosexually there has been steady, low
annual numbers in the last 10 years. Laboratory HIV testing
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is available through primary care, hospitals and sexual
health clinics, and rapid tests (in community clinics and
through self-testing) are available from local HIV organ-
isations. Treatment and care of people with HIV in New
Zealand is publicly funded for all people living with HIV,
regardless of clinical characteristics or immigration status.

New Zealand aims to eliminate local HIV transmission.
To support this aim, an understanding of populations at risk
of late diagnosis is essential for developing strategies to
raise awareness and improve health promotion, encouraging
individuals to seek HIV testing and care, and removing
obstacles to screening to ensure they are diagnosed as early
as possible. The purpose of this analysis, therefore, is to
update our previous analysis of late diagnosis (2005–2010)10

by examining the frequency and characteristics of people
presenting late, and with advanced HIV disease, in New
Zealand in the ten years from 2011 to 2020.

Methods

The AIDS Epidemiology Group (AEG) has undertaken
surveillance of HIV infection and AIDS in New Zealand
since 1989.11 The AEG receives information on people
diagnosed with HIV from laboratories and the diagnosing
healthcare provider. Information collected includes the age
at time of diagnosis, gender, means of acquisition, reason
for the HIV test, prioritised ethnicity,12 likely place of
acquisition, date of previous negative HIV test if any, and
the first CD4 cell count after diagnosis. All data collected
uses an anonymised case code and, since 2017, the National
Health Index (NHI) when HIV became notifiable under the
Health (Protection) Amendment Act 2016.

This analysis replicates the methods used in our previous
(2005–2010) analysis and includes adults (over the age of
15 years) diagnosed with HIV in New Zealand from 2011 to
2020.10 Excluded are those tested as part of an immigration
or refugee medical assessment, those previously diagnosed
overseas, and those with no CD4 count available.

Two measures of timing of presentation were used. ‘Late
presentation’ refers to those whose first CD4 count after
diagnosis is < 350 cells/μL or have an AIDS-defining event
within three months of HIV diagnosis. Presentation with
‘advanced HIV disease’ is a subset having a CD4
count <200 cells/μL and also includes all who have an AIDS
defining event within three months of HIV diagnosis.13

Relative risks (RR) were calculated using Poisson re-
gression with robust standard errors to account for the bi-
nary outcome. Age-adjusted estimates were obtained by
including age at diagnosis as a continuous variable. Data
were analysed using STATA 16.0.

Results

During the 10-year period 1 January 2011 to 31 December
2020 there were 1447 adults diagnosed with HIV infection

in New Zealand. Of these, 139 had been tested as part of
immigration or refugee screening, and 163 did not have
a CD4 cell count available leaving 1145 included in this
analysis.

Of the 1145, the main mode of HIV acquisition was
through sex between men for 855 (74.7%), 219 (19.1%)
heterosexual contact, 29 (2.5%) through other means, and
42 (3.7%) for whom the means of acquisition was unknown.
Overall, 40.5% (464 of 1145) presented late, including
24.9% (285 of 1145) with advanced HIV disease. Of the 464
late diagnoses, the majority were MSM (304 cases or
65.5%), a quarter (121 cases or 26.1%) were heterosexual
men and women, and the rest (39 cases or 8.4%) had an
“other” means of HIV acquisition. Heterosexual men and
women were however proportionately more likely to
present late (55.3%: RR 1.6, 95% CI 1.3–1.8) and to present
with advanced HIV disease (39.3%: RR 2.0, 95% CI 1.6–
2.4), compared to MSM (35.6% and 19.9%, respectively).

Table 1 shows that late presentation and advanced HIV
disease were more common among MSM in both age
categories over 30 years. MSM of M�aori, Pacific, Asian and
the combined group of MELAA (Middle Eastern, Latin
American and African) ethnicities were more likely to
present late, and to have advanced HIV disease (except for
MELAA), compared to those of European ethnicity. MSM
who tested because they considered themselves to have
been at risk were less likely to present late or to have ad-
vanced HIV disease compared to those who tested because
of symptoms. Those who had a previous negative test more
than two years earlier, or never/unknown, were more likely
to present late and more likely to have advanced HIV
disease.

The relationship of age and ethnicity among MSM with
late presentation was explored further by examining past
testing for HIV (data not shown). Of MSM for whom past
testing information was reported (n = 579), a higher pro-
portion of younger men aged <30 years had a negative test
within the previous two years (46.4%) than men aged 30–39
(44.0%) or ≥40 (34.1%). A greater proportion of European
(41.8%), Asian (44.6%) and MELAA (51.6%) MSM had
had a negative HIV test within the previous two years
compared to M�aori (26.7%) and Pacific (17.6%) MSM.

Table 2 shows the results for late presentation and ad-
vanced HIV disease for men and women with heterosex-
ually acquired HIV. Those aged 40 years or older were more
likely to present late and more likely to have advanced HIV
disease. In the age- and sex-adjusted analysis, heterosexuals
of Pacific ethnicity were more likely to present late (ARR
1.4; 95% CI 1.0–2.1), and M�aori (ARR 1.7; 95% CI 1.0–
2.9), Pacific (ARR 2.2; 95% CI 1.4–3.5), and Asian (ARR
1.6; 95% CI 1.1–2.3) were more likely to have advanced
HIV disease compared to Europeans. Similar to MSM,
heterosexual men and women were less likely to present late
if they considered themselves to have been at risk compared
to those who tested because of having symptoms. Less than
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a quarter (21.5%) reported they had had a previous negative
test, and those who had a previous negative test more than
two years earlier, or never, were more likely to present late.

Discussion

Among those testing positive for HIV in New Zealand in the
last 10 years, 41% presented late, and more than half of
those (25% overall) met the lower CD4 cell count threshold
for advanced HIV disease at the time of diagnosis. While
MSM continue to comprise the largest number of late HIV
diagnoses, heterosexual men and women living with HIV
were more likely than MSM to present late, as were people
of older age and those of an ethnic group other than
European.

Strengths of our study include the use of regular routine
surveillance data for both HIV and AIDS that included
information on the means of infection and demographic
characteristics. New Zealand is one of a limited number of
countries to collect ethnicity data,12 enabling us to apply an
equity lens to late diagnosis data that few other studies can
achieve. CD4 count data was available for a large proportion
of our sample and we used agreed definitions of late pre-
sentation and advanced HIV disease.13

Overall, the proportion of people presenting late and with
advanced disease is less than that previously reported in the
six years from 2005 to 2010 (50% and 32%, respectively).10

The proportion presenting late in this current study (41%
overall, 36% for MSM, 55% for heterosexual men and
women) is consistent with proportions reported in other

Table 1. Relative risks (RRs) of ‘late presentation’ and ‘advanced HIV disease’ in NewZealand 2011–2020 according to characteristics of
men who have sex with men (MSM).

Characteristic Total

Late presentation Advanced HIV disease

n (%) RR (95% CI) n (%) RR (95% CI)

855 304 (35.6) 170 (19.9)
Age at diagnosis
<30 years 224 50 (22.3) 1.0 22 (9.8) 1.0
30–39 years 225 72 (32.0) 1.4 (1.1–2.0) 39 (17.3) 1.8 (1.1–2.9)
40+ years 406 182 (44.8) 2.0 (1.5–2.6) 109 (26.8) 2.7 (1.8–4.2)

Ethnicity Adjusted for age Adjusted for age
European 519 158 (30.4) 1.0 1.0 86 (16.6) 1.0 1.0
M�aori 94 40 (42.6) 1.4 (1.1–1.8) 1.7 (1.3–2.3) 29 (30.9) 1.9 (1.3–2.7) 2.4 (1.7–3.5)
Pacific Island 46 23 (50.0) 1.6 (1.2–2.3) 2.0 (1.4–2.7) 13 (28.3) 1.7 (1.0–2.8) 2.1 (1.3–3.4)
Asian 146 64 (43.8) 1.4 (1.1–1.8) 1.9 (1.5–2.4) 35 (24.0) 1.4 (1.0–2.0) 2.1 (1.5–3.0)
MELAAa 45 17 (37.8) 1.2 (0.8–1.8) 1.7 (1.1–2.6) 7 (15.6) 0.9 (0.5–1.9) 1.4 (0.7–2.9)
Unknown 5 2 (40.0) 1.3 (0.4–3.9) 1.4 (0.6–3.3) 0 (0.0) — —

Place of acquisition
New Zealand 647 210 (32.5) 1.0 117 (18.1) 1.0
Overseas 176 77 (43.8) 1.3 (1.1–1.6) 45 (25.6) 1.4 (1.0–1.9)
Unknown 32 17 (53.1) 1.6 (1.2–2.3) 8 (25.0) 1.4 (0.7–2.6)

Reason for testing
Symptoms 172 110 (64.0) 1.0 80 (46.5) 1.0
Risk 384 106 (27.6) 0.4 (0.4–0.5) 41 (10.7) 0.2 (0.2–0.3)
Screening 0 0 (NA) — 0 (NA) —

Otherb 66 25 (37.9) 0.6 (0.4–0.8) 13 (19.7) 0.4 (0.3–0.7)
Unknown 233 63 (27.0) 0.4 (0.3–0.5) 36 (15.5) 0.3 (0.2–0.5)

Previous negative test
<2 years 220 39 (17.7) 1.0 13 (5.9) 1.0
>2 years/time unk 158 75 (47.5) 2.7 (1.9–3.7) 35 (22.2) 3.7 (2.1–6.9)
Never/Unknown 477 190 (39.8) 2.2 (1.7–3.0) 122 (25.6) 4.3 (2.5–7.5)

Year of diagnosis
2011–12 130 44 (33.8) 1.0 26 (20.0) 1.0
2013–14 191 59 (30.9) 0.9 (0.7–1.3) 31 (16.2) 0.8 (0.5–1.3)
2015–16 232 82 (35.3) 1.0 (0.8–1.4) 50 (21.6) 1.1 (0.7–1.6)
2018–18 162 56 (34.6) 1.0 (0.7–1.4) 30 (18.5) 0.9 (0.6–1.5)
2019–20 140 63 (45.0) 1.3 (1.0–1.8) 33 (23.6) 1.2 (0.7–1.9)

aMELAA includes Middle Eastern, Latin American and African.
bOther includes testing for blood transfusion and contact tracing.

Bateman et al. 3



studies in Europe (49%),7 the United Kingdom (43%),14

and Australia (39%).15 When considering changes over
time, however, it is important to consider both the numbers
and proportions. As New Zealand works towards the goal of
eliminating local HIV transmission, new incident cases are
likely to decline, which will result in an increase in the
proportion of all diagnoses that are late.

Late presentation of HIV depends on the pattern of
testing in a population. While it is estimated that there are
around 3000 people living with HIV in New Zealand who
are on antiretroviral therapy, the number and proportion

who are undiagnosed is unknown.16 An earlier study re-
ported one-fifth of MSM were undiagnosed,17 but over the
past years local HIV organisations have undertaken
a number of prevention and testing campaigns primarily
targeting MSM whose population rates of HIVare over 348
times higher than among heterosexuals.18 FromMarch 2018
publicly funded pre-exposure prophylaxis (PrEP) became
available, with eligibility criteria covering primarily the
population ofMSM at high risk of HIV. These interventions,
as well as gay community norms that support regular
testing, is the likely reason for the lower proportion of those

Table 2. Relative risks (RRs) of ‘late presentation’ and ‘advanced HIV disease’ in New Zealand 2011-2020 according to characteristics of
heterosexual men and women.

Characteristic Total

Late presentation Advanced HIV disease

n (%) RR (95% CI) n (%) RR (95% CI)

219 121 (55.3) 86 (39.3)
Sex Adjusted for age Adjusted for age
Male 122 71 (58.2) 1.0 1.0 51 (41.8) 1.0 1.0
Female 97 50 (51.5) 0.9 (0.7–1.2) 0.9 (0.7–1.2) 35 (36.1) 0.9 (0.6–1.2) 0.9 (0.6–1.2)

Age at diagnosis
<30 years 43 16 (37.2) 1.0 9 (20.9) 1.0
30–39 years 68 34 (50.0) 1.3 (0.9–2.1) 26 (38.2) 1.8 (0.9–3.5)
40+ years 108 71 (65.7) 1.8 (1.2–2.7) 51 (47.2) 2.3 (1.2–4.2)

Ethnicity Adjusted for age and sex Adjusted for age and sex
European 111 62 (55.9) 1.0 1.0 38 (34.2) 1.0 1.0
M�aori 19 12 (63.2) 1.1 (0.8–1.7) 1.2 (0.8–1.8) 10 (52.6) 1.5 (0.9–2.5) 1.7 (1.0–2.9)
Pacific Island 16 11 (68.8) 1.2 (0.8–1.8) 1.4 (1.0–2.1) 10 (62.5) 1.8 (1.2–2.9) 2.2 (1.4–3.5)
Asian 43 25 (58.1) 1.0 (0.8–1.4) 1.1 (0.8–1.5) 21 (48.8) 1.4 (1.0–2.1) 1.6 (1.1–2.3)
MELAAa 30 11 (36.7) 0.7 (0.4–1.1) 0.7 (0.5–1.2) 7 (23.3) 0.7 (0.3–1.4) 0.8 (0.4–1.6)

Place of infection
New Zealand 114 58 (50.9) 1.0 45 (39.5) 1.0
Overseas 100 59 (59.0) 1.2 (0.9–1.5) 38 (38.0) 1.0 (0.7–1.4)
Unknown 5 4 (80.0) 1.6 (1.0–2.5) 3 (60.0) 1.5 (0.7–3.2)

Reason for testing
Symptoms 76 56 (73.7) 1.0 51 (67.1) 1.0
Risk 45 16 (35.6) 0.5 (0.3–0.7) 5 (11.1) 0.2 (0.1–0.4)
Screeningb 13 5 (38.5) 0.5 (0.3–1.1) 3 (23.1) 0.3 (0.1–0.9)
Otherc 33 16 (48.5) 0.7 (0.5–1.0) 9 (27.3) 0.4 (0.2–0.7)
Unknown 52 28 (53.8) 0.7 (0.5–1.0) 18 (34.6) 0.5 (0.3–0.8)

Previous negative
test

<2 years 15 4 (26.7) 1.0 0 (0.0) -
>2 years/time unk 32 19 (59.4) 2.2 (0.9–5.4) 14 (43.8) -
Never/Unknown 172 98 (57.0) 2.1 (0.9–5.0) 72 (41.9) -

Year of diagnosis
2011–12 41 26 (63.4) 1.0 22 (53.7) 1.0
2013–14 54 30 (55.6) 0.9 (0.6–1.2) 20 (37.0) 0.7 (0.4–1.1)
2015–16 54 27 (50.0) 0.8 (0.6–1.1) 15 (27.8) 0.5 (0.3–0.9)
2018–18 29 18 (62.1) 1.0 (0.7–1.4) 13 (44.8) 0.8 (0.5–1.4)
2019–20 41 20 (48.8) 0.8 (0.5–1.1) 16 (39.0) 0.7 (0.5–1.2)

aMELAA includes Middle Eastern, Latin American and African.
bAntenatal screening for women only.
cOther includes testing for blood transfusion and contact tracing.
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who are diagnosed late compared to heterosexual men and
women. Within MSM, however, we found disparities, with
older men and those of an ethnicity other than European
more likely to present late. This is likely the result of
different testing patterns in these groups as shown by the
testing data in our study and also through behavioural
surveillance with Pacific and Asian MSM being less likely
to have ever, or in the previous 12 months, tested for HIV.12

A study currently being undertaken will provide further
insight on the overall undiagnosed rates in MSM to guide
progress towards elimination of local transmission of HIV in
this population.

The finding of late presentation and advanced HIV
disease being proportionately more common in hetero-
sexual men and women is similar to that found in other
studies and surveillance systems overseas.8,14,19 Hetero-
sexuals can perceive themselves, and be perceived by
healthcare providers, to be at low risk of having HIV, re-
sulting in missed opportunities for early diagnosis even
when presenting with symptoms indicative of HIV.5,6 This
suggests clinicians should actively test for HIV infection in
people presenting with suggestive conditions, regardless of
the presence of known risk factors. Moreover, our study
found a greater risk of late presentation in Pacific people,
and of advanced HIV disease in Pacific, M�aori, and Asian
heterosexual men and women. These groups are more likely
to experience barriers to testing and intersectional stigma
and discrimination. Strategies to better serve heterosexual
men and women for HIV testing are therefore required.

Increasing awareness among healthcare providers to
maintain a low threshold for HIV screening for all patients
regardless of perceptions of their sexual practices continues
to be a priority. Consistent inclusion of HIV indicator
condition (IC) testing in clinical guidelines for specialty
areas outside of HIV care may improve testing provision in
healthcare settings,20 however such guidance continues to
be lacking in numerous clinical areas,21 and collaboration
between specialist groups is required to improve its com-
prehensiveness. Furthermore, research is needed to identify
settings where opportunistic screenings could be im-
plemented to reduce the number of late HIV diagnoses. For
example, overseas, feasibility of universal screenings for
HIV and viral hepatitis has been evaluated in selected
London Emergency Departments, leading to recent broader
implementation.22

In conclusion, there continues to be a large proportion of
HIV positive people being diagnosed late – even among
European MSM. Identifying barriers for testing, missed
opportunities for screenings and other factors that delay
HIV diagnosis could help develop effective strategies to
reduce this burden of late presentation – particularly among
heterosexual individuals, non-Europeans, and older people.
Finally, culturally appropriate services that respond to the
needs of M�aori and other non-European people in New

Zealand are needed to ensure equitable access to screening
and HIV care.
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