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ABSTRACT
AIM: Estimating Primary Health Organisation (PHO) enrolment rates with a census-derived estimated 
resident population denominator may provide misleading results because of numerator and denominator 
mismatch. This study uses the Health Service Utilisation (HSU) population denominator as an alternative.

METHOD: A HSU population was generated by record linkage of routinely collected datasets from the 
Ministry of Health via encrypted National Health Index (NHI). We compare PHO enrolment rates by age and 
ethnicity in Counties Manukau District Health Board (CMDHB) in 2013. 

RESULTS: In CMDHB, 98% of people who had utilised publicly-funded health services in 2013 were enrolled 
in a PHO in 2013. Using the HSU population as a denominator, PHO enrolment rates for Maaori, Pacific, 
Asian, New Zealand European/Other population groups were 98.3%, 97.7%, 97.6%, and 98.3% respectively. 
Just under 4% of people discharged from CMDHB inpatient facilities were not enrolled in a PHO within a 
month from the day of discharge in 2013. 

CONCLUSION: Using the HSU population as a proxy of health services need, PHO enrolment rates were 
similar across ethnicities in the CMDHB population. Support to improve PHO enrolment coverage would be 
more efficient if the HSU population were used to target people who are not yet enrolled in a PHO.

The vision of the New Zealand Primary 
Health Care Strategy (PHCS) is that 
people are “part of local primary 

health care services that improve their 
health, keep them well, are easy to get to 
and co-ordinate their ongoing care” and 
that primary health care services “focus 
on better health for a population, and 
actively work to reduce health inequalities 
between different groups”.1 A key element 
of the implementation of the PHCS was the 
formation of Primary Health Organisations 
(PHOs) and population enrolment in PHOs. 
Along with the benefit of a nominated 

primary healthcare team to co-ordinate a 
range of health services including opportu-
nistic and/or proactive preventive care, the 
advantages of PHO enrolment include lower 
co-payment for primary care visits.2

Ideally, all eligible New Zealand resi-
dents should be enrolled. However, 100% 
PHO enrolment is unlikely because PHO 
enrolment is voluntary,2 and some people 
who are not enrolled may be well, and not 
perceive themselves to have any immediate 
health needs. These people may not see any 
advantage in PHO enrolment. 
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PHO enrolment is considered an 
important indicator of access to primary 
health care services, and is a mandated 
indicator in DHB Maaori* health plans.3 
This paper explores the possible explana-
tions that may account for the long-standing 
observation of low Maaori and Asian 
PHO enrolment and over 100% Pacific 
enrolment in New Zealand as reported in 
many published documents.4-7 Furthermore, 
it considers how efforts to improve PHO 
enrolment, to facilitate access to primary 
health care services, might be better 
targeted by using available administrative 
health data sets. 

Standard calculation of PHO enrolment 
uses the Statistics New Zealand estimated 
resident population as a denominator.8 
This paper describes an alternative method 
to calculate PHO enrolment by ethnicity 
using a Health Service Utilisation (HSU) 
population as a population denominator. 

Recent health service utilisation can be 
seen as a proxy of recent health services 
need, albeit an imperfect proxy. People 
who have had recent health service utili-
sation are more likely to benefit from PHO 
enrolment than people have not had recent 
health service utilisation. For example, 
if a primary care follow-up is required 
following a hospitalisation, being enrolled 
in a PHO may result in lower co-payment 
fees and gives the opportunity for that care 
to be integrated with ongoing care by the 
primary care team of the patient’s choice. 
Since the contact details of people who have 
recently used health services are routinely 
recorded, the use of the health service utili-
sation population can potentially enable the 
health sector to readily identify people who 
have utilised health services recently but 
are not yet enrolled in a PHO. Therefore, 
people who might be missing out on the 
benefits of PHO enrolment could be better 
targeted. Since only routine administrative 
data from the Ministry of Health have been 
used, the methods can be readily replicated 
by the Ministry of Health, District Health 
Boards, and Primary Health Organisations. 

The estimated resident population used as 
a denominator in the standard calculation 
of PHO enrolment is one of two common 
population outputs from Statistics New 

Zealand, namely the census usually resident 
population, and the estimated resident 
population. These two populations are often 
misunderstood by the health sector; they 
should not be used interchangeably. The 
differences between the two concepts and 
how they should be used are discussed in 
the appendix. 

Methods
In Aotearoa New Zealand, virtually all 

healthcare users are assigned a unique 
alphanumeric code, the National Health 
Index (NHI), at the time of their first contact 
with the health care system. The encrypted 
form of NHI was used in this study to 
ensure privacy and anonymity of indi-
viduals. As all datasets were entirely based 
on anonymous non-identifiable adminis-
trative data, and this work was carried out 
under the function of DHBs to assess and 
monitor the needs of their population for 
services,9 no formal ethical review from 
the Health and Disability Ethics Committee 
was required, as per New Zealand ethical 
guidelines.10 

The following datasets were sourced from 
the Ministry of Health. 

1. National Minimum Dataset (inpatient 
hospital events; NMDS, New Zealand 
coverage)

2. National Non-admitted Patient 
Collection (outpatients, ED and 
community visits; NNPAC, New 
Zealand coverage) 

3. Pharmaceutical Collection (PHARM-
HOUSE, Northern region coverage 
only)

4. Laboratory Claims Collection 
(Northern Region coverage only) 

5. Primary Health Organisation (PHO) 
Enrolment Collection, (New Zealand 
coverage) 

6. General Medical Subsidy Data Mart 
(New Zealand coverage)

7. National Mortality Collection (New 
Zealand coverage)

8. Master encrypted and secondary 
encrypted NHI look up list 

All the unique encrypted NHIs recorded 
in 2013 from any of the above datasets 

Double vowels are used rather than macrons where appropriate in Te Reo words in this article in keeping with the 
Tainui convention, as Tainui are Mana Whenua for the Counties Manukau district

*
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were merged to form a ‘Health Service 
Utilisation’ (HSU) population. The latest 
domicile code for an individual as 
recorded in any of the datasets was used to 
determine the DHB of domicile. The master 
encrypted and secondary encrypted NHI 
look-up list was used to ensure any known 
duplicated encrypted NHIs were not double 
counted. Effectively, the HSU population 
includes virtually everyone living in the 
area covered by the datasets (in this case 
limited to the Northern region because not 
all datasets had national coverage) who had 
a publicly-funded health service contact or 
was enrolled in PHO in 2013. 

The HSU population is the inclusion 
criteria of this study. Ethnicity for the HSU 
population is derived from the NHI used 
to link the datasets and in keeping with 
the New Zealand health sector standard,11 
ethnicity was prioritised from multiple 
ethnic codes in the following order: Maaori, 
Pacific peoples, Asian, New Zealand 
European/’Other’. 

Aggregated estimated resident population 
numbers and population projections (MOH 
version 2013 based on New Zealand Census 
2006) were sourced from Statistics New 
Zealand. This estimated resident population 
denominator was provided by Statistics 
New Zealand for the Ministry of Health in 
November 2013 which was based on projec-
tions from the 2006 Census. 

1. ‘Standard’ method of calculating 
the percentage of people enrolled 
in a Primary Health Organisation

Calculating PHO enrolment rate using the 
standard method typically involves using 
the number of people enrolled in an area 
of interest divided by the corresponding 
estimated resident population in the same 
time period of interest. The numerator and 
denominator are not individually linked. 

Definitions:
•	 Denominator: Estimated resident popu-

lation from Statistics New Zealand in 
2013 by age, gender, ethnicity and DHB. 

•	 Numerator: The corresponding 
number of people enrolled by age, 
gender, ethnicity and DHB as per PHO 
enrolment 2013 Quarter Three. Quarter 
Three coincides with the annual June 
population estimate from Statistics NZ 
for the relevant year.

2. Alternative indicator: Percentage 
of people enrolled in a PHO 
within the CMDHB Health Service 
Utilisation population in 2013

The denominator is the Health Service 
Utilisation (HSU) population in 2013 derived 
as described above from record linkage of 
Ministry of Health datasets via encrypted 
NHI. The HSU population for this study 
were defined as below: 

•	 people who were domiciled in Counties 
Manukau in 2013, and

•	 enrolled in a PHO, or had a publicly-
funded health service contact in 2013, 
namely inpatient and outpatient services, 
pharmaceutical dispensing, community 
laboratory test, GMS claims, and

•	 were still alive at 31 December 2013. 

The numerator is the number of people 
who were enrolled in a PHO (anywhere in 
New Zealand) at some point during 2013, as 
determined by record linkage at encrypted 
NHI level within the HSU population. The 
HSU population is the inclusion criteria 
of the study population and the PHO 
enrolment status is determined for each 
individual within the HSU population 
via encrypted NHI linkage between the 
PHO enrolment data and HSU population. 
Since the numerator and denominator 
are individually linked, the ethnicity and 
demographic variables in the study were 
identical for an individual, based on the 
NHI used for linkage, so the numerator-
denominator mismatch described in 
previous reports is eliminated.12 Note that 
ethnicity in the PHO register may differ 
from the ethnicity recorded in the NHI, 
and this study uses the NHI ethnicity for an 
individual to avoid numerator denominator 
mismatch.

Six quarters of PHO enrolment (2013 
Q1–4, 2014 Q1–2) were used to determine 
the enrolment status in 2013, based on the 
starting date of enrolment, because some of 
the 2013 enrolment statuses were subse-
quently recorded late, in the 2014 PHO 
enrolment datasets.

3. Subgroup analysis: 
a. The percentage of people discharged 

from either of the two key inpatient 
facilities for CMDHB: Middlemore 
Hospital (MMH) and Manukau 
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Surgical Centre (MSC) in 2012 and 
2013 who were not enrolled within 
one month of discharge.

Definitions:

• Denominator: Number of people 
who were discharged from CMDHB 
hospital facilities in 2012 and 2013 
(casemix acute, arranged and 
elective discharges). People who 
died within one month of discharge 
were excluded. Note: One individual 
may be discharged more than once 
in a year.

• Numerator: The number of people 
discharged from MMH and/or MSC 
who were not enrolled (anywhere 
in New Zealand) based on the date 
of enrolment in 2012 and 2013 as 
recorded in the PHO enrolment 
data within a month of hospital 
discharge. Four quarters of PHO 
enrolment data in the relevant year 
and the first two quarters of PHO 
enrolment data in the subsequent 
year were examined. The start date 
of enrolment as recorded in the 
PHO enrolment record was used. 
The latest/end date of enrolment 
determines the latest quarter that 
an individual is present in the PHO 
data. The cut off dates for financial 
claims were used; eg, if an indi-
vidual is last present in Q1 then it 
is assumed the person is enrolled 
on 20 November in the previous 
year, Q2: 20 February in the year of 
interest, Q3: 20 May, Q4: 20 August. 

b. A simplified ‘annual’ method 
of estimating the percentage of 
enrolment can be carried out 
by determining whether people 
discharged (excluding deaths) in 2013 
were enrolled in the 2014 Q2 PHO 
enrolment, or not.

Definitions: 

• Denominator: Number of people with 
CMDHB hospital casemix discharges 
in 2013 excluding death.

• Numerator: Out of people who were 
discharged from CMDHB hospital 
facilities in 2013, the number of 
people who enrolled in 2014 Q2 
nationally (Cut-off date: 20 February).

Results
Standard method of calculating 
PHO enrolment:

Comparing the population estimates 
released from Statistics New Zealand with the 
PHO enrolment data at a high level suggests 
PHO enrolment for the CMDHB population 
had a coverage of 97% in a ‘snapshot’ view at 
Quarter Three that coincides with the annual 
June population estimate, 2013. The estimated 
percentage of PHO enrolment is the number 
of people enrolled, divided by estimated 
resident population from Statistics New 
Zealand in CMDHB in the corresponding age 
group in 2013.

Females of child-bearing age appear to 
have a relatively high level of enrolment 
(Table 1). Males between the ages of 15 to 29 
appear to have a lower level of enrolment. 
In the older age groups, there are more 
people enrolled than the Statistics New 
Zealand population estimates. 

When enrolment is compared across 
ethnic groups, Maaori PHO enrolment 
appears to be much lower that might be 
expected when compared to estimated 
resident population from Statistics New 
Zealand (‘89% enrolment’ in Quarter Three 
2013) (Table 2). On the other hand, Pacific 
PHO enrolment is much higher than the 
number expected based on the corre-
sponding estimated resident population 
(‘111% enrolment’ in CMDHB). This pattern 
of PHO enrolment for CMDHB is generally 
consistent with the overall New Zealand 
pattern for people of these ethnicities (Table 
2) and, as discussed subsequently, needs to 
be considered in the light of likely dataset 
mismatch in relation to identified ethnicity. 

Alternative indicator: Percentage 
of people enrolled within the 
CMDHB Health Service Utilisation 
population in 2013

In CMDHB, out of the people who had 
contact with publicly-funded health services 
in 2013, 98% were enrolled at some point in 
2013 (Table 3). In other words, only 2% of 
the Counties Manukau population who had 
used publicly-funded health services were 
not enrolled. In contrast to the standard 
method, the percentage of enrolment was 
similar across all the selected ethnicities 
(Table 3). Overall, females had a marginally 
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higher PHO enrolment than males. Pacific 
people had a marginally lower enrolment 
rate than Maaori. 

Using the HSU population as a denomi-
nator, children aged 0–4 years had one of 
the lowest rates of PHO enrolment (Table 4). 

The PHO enrolment rate was similar 
across the four ethnicities using the HSU 
population as a denominator (Table 5). 

The difference in enrolment rates by 
ethnic group between the standard method 
for calculating PHO enrolment and our 
alternative method relates to the difference 
in the ethnic population size in the numer-
ators and denominators used. The health 
service utilisation population has consid-
erably higher numbers of people identified 
as Pacific and lower numbers of people 

identified as Asian than the estimated 
resident population. In the PHO enrolment 
register the percentage of people identified 
as Maaori and Asian is considerably lower 
than the percentage in the NHI used to link 
datasets for the HSU population. 

Subgroup analysis: The percentage 
of people discharged from either 
of the two key inpatient facilities 
for CMDHB: Middlemore Hospital 
(MMH) and Manukau Surgical 
Centre (MSC) in 2012 and 2013 
who were not enrolled within one 
month of discharge.

Overall, 3.6% of people discharged 
from an inpatient event in MMH and MSC 
combined were not enrolled in a PHO 

Table 1: Estimated PHO enrolment rate for the CMDHB population in 2013 by age 
by the standard method

Age 
(years)

Number of people 
enrolled as per 2013 
Q3 PHO enrolment 

register

Estimated Resident 
Population from 
Stats NZ in 2013

Estimated PHO 
enrolment rate 

(standard method)

Females Males Females Males Females Males

0-4 20,183 21,339 20,460 21,440 99% 100%

5-9 20,439 21,727 20,060 21,060 102% 103%

10-14 18,971 19,975 19,460 20,430 97% 98%

15-19 18,918 19,066 19,660 20,270 96% 94%

20-24 19,135 18,048 19,800 20,960 97% 86%

25-29 17,987 15,447 18,230 18,020 99% 86%

30-34 17,538 14,719 17,540 15,510 100% 95%

35-39 17,058 14,533 16,990 14,730 100% 99%

40-44 18,796 16,621 19,220 16,730 98% 99%

45-49 17,830 16,863 18,340 17,090 97% 99%

50-54 16,576 15,618 17,170 16,050 97% 97%

55-59 13,603 13,001 13,940 13,480 98% 96%

60-64 11,571 11,076 11,810 11,180 98% 99%

65-69 9,466 9,061 10,010 9,390 95% 96%

70-74 6,965 6,461 7,190 6,610 97% 98%

75-79 4,826 4,209 4,930 4,170 98% 101%

80-84 3,573 2,673 3,500 2,690 102% 99%

85-89 2,180 1,404 2,030 1,260 107% 111%

>90 1,228 492 1,200 500 102% 98%

Overall 256,843 242,333 261,540 251,570 98% 96%
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Table 2: PHO enrolment rate by District Health Board in New Zealand and ethnicity in 
Quarter 3 2013, using the standard method

DHB Maaori Pacific Asian
NZ 

European & 
others

Overall

Auckland 79% 115% 71% 102% 93%

Bay of Plenty 93% 93% 93% 99% 97%

Canterbury 80% 96% 74% 99% 95%

Capital and Coast 86% 99% 79% 96% 93%

Counties Manukau 89% 111% 77% 105% 97%

Hawkes Bay 92% 96% 90% 99% 97%

Hutt 85% 94% 98% 100% 97%

Lakes 100% 90% 73% 102% 100%

MidCentral 85% 94% 76% 96% 93%

Nelson Marlborough 87% 93% 97% 99% 98%

Northland 104% 83% 93% 102% 102%

South Canterbury 77% 104% 115% 101% 99%

Southern 79% 99% 68% 95% 92%

Tairawhiti 100% 93% 81% 98% 98%

Taranaki 87% 84% 76% 100% 97%

Waikato 94% 100% 75% 100% 97%

Wairarapa 103% 105% 96% 103% 103%

Waitemata 79% 100% 76% 101% 94%

West Coast 91% 102% 115% 96% 96%

Whanganui 87% 108% 73% 100% 96%

Overall New Zealand 89% 106% 76% 100% 96%

Table 3: Percentage of PHO enrolment within the CMDHB Health Service Utilisation 
population in 2013 by ethnicity

Ethnicity Enrolled Not 
enrolled

Number of 
people in 

the CMDHB 
health service 

utilisation 
population

Percentage 
of 

enrolment

Maaori 85,436 1,457 86,893 98.3%

Pacific 130,985 3,150 134,135 97.7%

Asian 97,302 2,357 99,659 97.6%

NZ European & Others 198,228 3,472 201,700 98.3%

Overall 511,951 10,436 522,387 98.0%
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Table 4: Percentage of PHO enrolment within the CMDHB Health Service Utilisation population by summarised age groups 
and gender

Age
(years)

Females Males

Enrolled Not 
enrolled

Number of 
people in 

the CM HSU 
population

% of 
enrolm’t

Enrolled Not 
enrolled

Number 
of people 

in the 
CM HSU 

population

% of 
enrolm’t

00-04 20,979 719 21,698 96.7% 22,361 802 23,163 96.5%

05-14 40,434 592 41,026 98.6% 42,575 665 43,240 98.5%

15-24 39,170 910 40,080 97.7% 37,887 1,141 39,028 97.1%

25-44 72,848 1,255 74,103 98.3% 62,503 1,921 64,424 97.0%

45-64 61,281 785 62,066 98.7% 57,821 1,025 58,846 98.3%

65 & over 29,027 334 29,361 98.9% 25,065 287 25,352 98.9%

Overall 263,739 4,595 268,334 98.3% 248,212 5,841 254,053 97.7%

Table 5: Percentage of PHO enrolment within the CMDHB Health 
Service Utilisation population by age and ethnicity

Age 
(Years) Maaori Pacific Asian

NZ 
European 

and others

00-04 97.2% 96.5% 95.6% 97.0%

05-09 99.0% 98.1% 98.1% 99.0%

10-14 98.7% 97.8% 98.6% 99.1%

15-19 98.1% 97.8% 97.5% 98.1%

20-24 97.7% 97.1% 94.7% 97.5%

25-29 98.1% 97.6% 96.1% 96.9%

30-34 98.3% 97.8% 97.7% 97.0%

35-39 98.2% 98.0% 98.4% 97.6%

40-44 98.2% 98.0% 98.7% 97.9%

45-49 98.5% 98.3% 98.5% 98.4%

50-54 98.7% 98.1% 98.6% 98.4%

55-59 99.0% 98.2% 98.6% 98.6%

60-64 99.3% 97.9% 98.5% 98.8%

65-69 99.4% 97.9% 98.9% 99.2%

70-74 99.4% 97.3% 98.6% 99.1%

75-79 99.7% 96.3% 97.6% 99.3%

80-84 99.3% 96.9% 97.7% 99.4%

85+ 98.1% 96.9% 97.7% 99.3%

Overall 98.3% 97.7% 97.6% 98.3%

Table 6: Percentage of PHO non-enrolment one month post discharge from CMDHB inpatient facilities 
in 2012 and 2013

Year Middlemore Hospital Manukau Surgical Centre

2012 2013 2012 2013

Number of case mix discharges 65,824 66,239 10,475 10,839

Number of people discharged not enrolled 
within a month of discharge

2,650 2,627 120 145

Percentage of non-enrolment one month post 
hospital discharge 

4% 4% 1% 1%



59 NZMJ 24 July 2015, Vol 128 No 1418
ISSN 1175-8716                   © NZMA
www.nzma.org.nz/journal

ARTICLE

Table 7: Number and percentage of PHO non-enrolment post discharge 
from MMH & MSC in 2013 by age (comparison between one month post 
discharge vs a simplified method using enrolment as at Q2 2014 PHO 
enrolment)

Age 
(years)

Number of 
non-enrolment 
within a month 

of discharge

Percentage of 
non-enrolment 
within a month 

of discharge

Percentage of 
non-enrolment 

as at Q2 2014 
PHO enrolment 
data (simplified 

‘annual’ method)

00-04 477 6.5% 5.1%

05-09 76 3.7% 4.1%

10-14 68 3.7% 3.7%

15-19 187 5.4% 5.6%

20-24 303 7.2% 7.1%

25-29 288 8.0% 7.2%

30-34 189 5.4% 5.0%

35-39 154 4.7% 4.9%

40-44 148 3.8% 3.7%

45-49 132 3.2% 3.6%

50-54 135 3.0% 3.3%

55-59 110 2.7% 3.3%

60-64 95 2.3% 3.1%

65-69 56 1.4% 2.2%

70-74 63 1.7% 2.8%

75-79 62 1.9% 2.9%

80-84 45 1.6% 3.3%

85+ 39 1.5% 3.9%

Total 2,627 4.0% 4.2%

within a month from the day of discharge 
in both 2012 and 2013 (Table 6). The 
percentage not enrolled was lower for 
those discharged from the MSC than from 
MMH. This would seem logical given that 
discharges from MSC are from elective 
procedures and referral from primary care 
is usually part of the journey to get to the 
event of surgery. 

Infants and young children aged 0 to 4 
years, along with 20 to 29-year-olds had the 
highest rates of non-enrolment within a 
month of discharge in 2013 (Table 7). 

Higher proportions of Maaori, Pacific, and 
Asian people were not enrolled one month 
post discharge compared to New Zealand 
European/Other groups in 2013 (Table 8). 

At a high level, the non-enrolment rate post 
discharge from CMDHB inpatient facilities is 
similar to other publicly-funded hospitals in 
the Auckland metro region (Table 9). 

Discussion
These health data linkage analyses 

suggest the standard method of estimating 
PHO enrolment may not be a reliable indi-
cator to determine the true enrolment rate 
by ethnicity. The long-standing observation 
of low Maaori enrolment and over 100% 
Pacific enrolment in New Zealand suggests 
there is, at least in part, an artefact related 
to the inconsistent way ethnicity is recorded 
in the health datasets compared to the 
census-based population estimates. 

There are a number of practical advan-
tages of using the alternative Health Service 
Utilisation (HSU) population to inform 
health service planning and provision. The 
HSU population is an actual count of people 
who have accessed publicly-funded health 
services. Unlike some of the population 
outputs from Statistics New Zealand, which 
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Table 8: Number and percentage of PHO non-enrolment one month post discharge from 
MMH & MSC in 2013 by age and ethnicity

Age
(years)

Maaori Pacific Asian NZ 
European  
& others

Total

00-04 130 7% 214 6% 76 10% 57 5% 477 7%

05-09 15 3% 35 4% 13 5% 13 3% 76 4%

10-14 11 2% 36 5% 13 8% 8 2% 68 4%

15-19 32 4% 78 7% 40 14% 37 3% 187 5%

20-24 56 5% 103 7% 73 17% 71 6% 303 7%

25-29 63 7% 76 7% 81 15% 68 6% 288 8%

30-34 31 4% 68 7% 34 6% 56 5% 189 5%

35-39 33 5% 51 5% 25 5% 45 4% 154 5%

40-44 27 4% 47 4% 20 4% 54 3% 148 4%

45-49 29 3% 47 4% 19 4% 37 2% 132 3%

50-54 17 2% 52 5% 19 4% 47 2% 135 3%

55-59 19 3% 43 4% 18 4% 30 2% 110 3%

60-64 13 2% 33 3% 17 3% 32 2% 95 2%

65-69 9 2% 26 3% 7 2% 14 1% 56 1%

70-74 6 1% 31 4% 6 1% 20 1% 63 2%

75-79 5 2% 20 3% 17 6% 20 1% 62 2%

80-84 <5 1% 14 4% 12 5% 17 1% 45 2%

85+ <5 6% <5 2% <5 1% 32 1% 39 1%

Total 501 4% 977 5% 491 7% 658 2% 2,627 4%

Table 9: Percentage of hospital casemix discharges in 2013 where the person was not 
enrolled as per 2014 Q2 PHO enrolment dataset (simplified method), Auckland metro 
inpatient facilities

Hospital
Percentage of 

non-enrolment 
post discharge

Middlemore Hospital +Manukau Surgical Centre 3.9%

North Shore Hospital 4.2%

Waitakere Hospital 3.7%

Auckland City Hospital 4.0%

are derived from statistical and modelling 
methods,13 people who have utilised health 
services are potentially contactable based 
on the contact details of the last health 
care visit. There is a defined intervention 
path that may potentially improve PHO 
enrolment using the HSU population as a 
denominator. On the other hand, for the 
short-fall of PHO enrolment compared to 
the census-based population estimates, 
there is no clear defined path to improve 
PHO enrolment. In other words, there is no 
absolute certainty that these people in fact 

exist or are contactable and would benefit 
from PHO enrolment. 

The way the health sector prioritises 
ethnicities within the health data and 
how health services are funded, such as 
PHO capitation funding, may create an 
inadvertent artefact of undercounting 
Maaori if multiple ethnicities of individuals 
are not fully captured, as in the case of PHO 
enrolment. Enrolling Maaori or Pacific 
people attracts a higher level of capitation 
payment than other ethnicities.14 However, 
there is no additional financial gain/loss in 
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accurately differentiating between Maaori 
and Pacific ethnicities (or recording multiple 
ethnicities as long as either one of the 
Maaori and Pacific ethnicities was recorded). 

It is important to differentiate the issue 
of non-enrolment from the need for 
having more accurate ethnicity coding 
in the health sector. The current study 
proposes the use of an HSU population 
as a proxy of health services need, and 
as the denominator of PHO enrolment 
as well as inclusion criteria of the study. 
Ethnicity records were derived from the 
NHI and applied to both the numerator and 
denominator consistently at the individual 
basis to estimate PHO enrolment rate. The 
proposed method cannot correct for any 
underlying miscategorisation of ethnicity. 
Some people who are Maaori may be 
counted for example as Pacific or New 
Zealand European. However, if the primary 
concern is that they are missing out on 
care because of non-enrolment, given 
enrolment across all ethnicities is around 
98%, it seems unlikely that they are missing 
out on enrolment advantages, whatever 
group they are classified in. Improving the 
quality of ethnicity recording has a number 
of wider benefits, but the overall number 
of people who benefit from PHO enrolment 
may not actually increase as a consequence 
of better quality ethnicity recording. 

While there is value in improving the 
quality and consistency of the ethnicity 
data in the health sector, it is important 
to acknowledge that even if the process of 
recording ethnicity within the health sector 
were perfectly aligned with the health sector 
standard,11 the proportions and the number 
of people by ethnicities would not necessarily 
be perfectly identical to the census-based 
estimates for a number of reasons.

Firstly, the self-reported concept of 
ethnicity allows individuals to report 
different ethnicities in different locations 
or context.15 Indeed, previous literature has 
noted that self-reported ethnicity responses 
can vary depending on the context of the 
question and individuals’ responses can 
change over time.15,16

Secondly, there are a number of adjust-
ments made to improve the reliability of the 
estimated resident population by Statistics 
New Zealand. All the adjustments made 

by Statistics New Zealand are sensible and 
appropriate and they are expected to provide 
more realistic population estimates compared 
to census usually resident population at 
defined point in time, but the adjustments 
themselves are potential reasons why the 
population outputs by ethnicity differ from 
that of the health sector. 

Despite these sensible adjustments made 
for the estimated resident populations 
by Statistics New Zealand, the inherent 
limitations related to the census-based 
population estimates are well documented, 
but not widely appreciated. Over time the 
proportion of the population estimated 
to have not responded to the census 
has increased. In the 2013 Census, the 
non-response rate (net undercount and 
substitute forms) was estimated to be 
7.1% compared to 5.2% in 2006 and 5.0% 
in 2001.17 Adjustments had to be made for 
5.5% of the census-night population who 
did not provide a response (or a classifiable 
response) to the ethnicity question of the 
census.18 While the number of people 
sampled has increased over time in the 
post-enumeration survey that is used to 
estimate the census undercount, the post-
enumeration survey may still miss people 
who did not fill out the census the first time 
round.17 However, these people remain 
eligible and may seek or have utilised 
publicly-funded health services (and indeed 
services provided in other social sectors). 
It is important to acknowledge that the 
populations who interact with census 
and the post-enumeration survey may be 
slightly different from the populations 
who have utilised publicly-funded health 
services, and the differences may be quite 
marked in some population subgroups as 
noted in this study. 

The HSU population refers to the number 
of people who were domiciled in a defined 
geographical area over a period of a year. 
On the other hand, each quarter of the PHO 
enrolment released from the Ministry of 
Health and each version of the estimated 
resident population produced by Statistics 
New Zealand are cross sectional measures 
or estimates at one point in time. The PHO 
enrolment at some point over the course 
of a year will provide a slightly higher 
enrolment percentage than enrolment 
percentage at one point in time. 
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Since the PHO enrolment records and 
health service utilisation records are both 
NHI linked, an integrated electronic system 
could potentially alert the responsible 
clinicians of the people who were yet to be 
enrolled at the time of health service contact. 
A recently published paper has described 
the potential value of the health service 
utilisation population to form a population 
register which has the potential to facilitate 
the clinical actions where clinical benefits 
are undisputed but implementation at the 
population level less than ideal.19 

Arguably the need for a hospital 
admission is one of the stronger proxies of 
health services need, but only a proportion 
of people would be admitted to hospital in 
a given year. Patients who were admitted 
to MMH and/or MSC (the local hospitals of 
CMDHB) are more amendable to system 
improvement led by CMDHB than those 
admitted to facilities in other DHBs. Having 
processes to identify people who are not 
yet enrolled in a PHO as part of the hospital 
admission, as well as processes to support 
those people to enrol, are two important 
components to improve the PHO enrolment 
rate of people who have identified health 
services need. Percentage of PHO non-en-
rolment one month post discharge from 
a New Zealand hospital is an indicator 
of timeliness of enrolment, as many 
people could benefit from primary health 
care team follow up soon after hospital 
discharge. The relatively low enrolment in 
the 0–4 years age group demonstrated in 
this paper is likely to improve over time 
with the policy to automatically nominate a 
primary care provider for all newborns.20 

A simplified indicator, such as the 
percentage of people who have had a 
hospital discharge in 2013 that were not 
enrolled as per 2014 Q2 PHO enrolment 
dataset, is not as analytically intensive and 
could be more readily taken up by local 
hospitals/DHBs in New Zealand. Alterna-
tively, since the Ministry of Health has 
access to both PHO enrolment and hospital-
isation data, a more sophisticated version 
could be run centrally, if such indicators 
were deemed to be useful by the health 
sector for quality improvement purposes. 
The key is not putting too much effort into 
developing indicators or making adjust-
ments to make the results of the indicator 

look better, but to define processes that 
would support improvement of PHO 
enrolment, eg an NHI look-up system 
to check whether the person attending 
hospital (ideally in outpatient settings and 
ED as well as inpatients) is enrolled or not. 

Since the percentage of non-enrolment 
using a simplified ‘annual’ method for 
the 0–4 years age group is lower than 
that of the percentage of non-enrolment 
within a month of discharge, the level of 
enrolment appears to increase with time 
in that age group. The modest increase in 
non-enrolment in some of the age groups 
may be related to a small proportion of 
people going overseas, or people receiving 
rest home care who may become unen-
rolled (because they receive care from a 
contracted GP who provides care for the 
whole rest home population and they are 
not necessarily enrolled in a PHO). 

Limitations
There are a number of late entries in 

the PHO enrolment register for each 
quarter. On the other hand, people who are 
deceased may remain in the PHO enrolment 
dataset for a number of quarters. While 
there are a number of ongoing audits in 
place, a number of duplicate or incorrect 
entries have been noted in the PHO 
enrolment data from recent audits. 

The estimated residential population 
denominator used for this report (MOH 
assumptions, version 2013) was based 
on the 2006 Census. The 2014 estimates 
based on the 2013 Census have become 
available recently, but publicly available 
reports relating to the data used in this 
paper were based on the 2013 estimates, 
so the 2013 estimates have been used to 
maintain consistency with those reports. 
However, the main concepts discussed, such 
as numerator-denominator mismatch and 
the potential use of the health service util-
isation population discussed in this report 
remain valid. 

There are likely a small number of 
exceptions to the assumption that people 
who had not utilised health services are 
healthy, however there is no clearly defined 
intervention pathway to identify such indi-
viduals by the health sector. 
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Conclusion
The use of the health service utilisation 

population as a denominator using record 
linkage can eliminate the artefact created 
by numerator-denominator mismatch in 
calculating PHO enrolment rates. Overall, 

PHO enrolment in Counties Manukau 
District Health Board was almost 98% in 
2013. Support to improve PHO enrolment 
coverage would be more efficient if the HSU 
population were used to target people who 
are not yet enrolled in a PHO.

Appendix 1: The difference between estimated resident population and  
census usually resident population counts

It is important to differentiate the two commonly used census-based population outputs 
released from Statistics New Zealand, namely census ‘usually resident’ population and ‘esti-
mated resident’ population. The census ‘usually resident’ population counts should not be 
used as the population denominator for health sector data or used as a description of popu-
lation demography within a defined geographical area. Despite the name, census ‘usually 
resident’ population counts provide an underestimate of the actual overall population as 
well as a less realistic description of ethnicity mix because there are significant differential 
undercounts by ethnicity. For example, proportionately more Maaori and Pacific people 
were under-counted by the census in 2013 compared to other ethnic groups. There were 
also differential non-response rates to the ethnicity question in the census by ethnicity.21 

Other adjustments made to the census ‘usually resident’ population counts to get the ‘esti-
mated resident’ population counts include the addition of residents temporarily overseas at 
the time of census; and births, deaths and international migration since the census night.21 
Indeed, Statistics New Zealand has clearly stated the adjusted ‘estimated resident popu-
lation’ (rather than census ‘usually resident’ population counts) should be used for the 
purposes of planning, and decision-making purposes.22
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