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ABSTRACT

INTRODUCTION:  Practice size and location may affect the quality and safety of health care. 
Little is known about contemporary New Zealand general practice characteristics in terms of 
staffing, ownership and services.

AIM:  To describe and compare the characteristics of small, medium and large general prac-
tices in rural and urban New Zealand.

METHODS:  Seventy-two general practices were randomly selected from the 2014 Primary 
Health Organisation database and invited to participate in a records review study. Forty-five 
recruited practices located throughout New Zealand provided data on staff, health-care ser-
vices and practice ownership. Chi-square and other non-parametric statistical analyses were 
used to compare practices.

RESULTS:  The 45 study practices constituted 4.6% of New Zealand practices. Rural practices 
were located further from the nearest regional base hospital (rural median 65.0 km, urban 
7.5 km (P < 0.001)), nearest local hospital (rural 25.7 km, urban 7.0 km (P = 0.002)) and nearest 
neighbouring general practitioner (GP) (rural 16.0 km, urban 1.0 km (P = 0.007)). In large 
practices, there were more enrolled patients per GP FTE than both medium-sized and small 
practices (mean 1827 compared to 1457 and 1120 respectively, P = 0.019). Nurses in large 
practices were more likely to insert intravenous lines (P = 0.026) and take blood (P = 0.049). 
There were no significant differences in practice ownership arrangements according to 
practice size or rurality.

CONCLUSION:  Study practices were relatively homogenous. Unsurprisingly, rural practices 
were further away from hospitals. Larger practices had higher patient-to-doctor ratios and 
increased nursing scope. The study sample is small; findings need to be confirmed by specifi-
cally powered research.

KEYWORDS:  New Zealand; general practice; primary health care; practice characteristics; rural 
health
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Introduction

Practice characteristics including rurality and 
size influence access to health care,1–3 the type 
and frequency of screening and testing,4–6 

chronic disease management7 and hospital 
admission.8–11 The size and location of practices 
may affect the quality and safety of health care in 
other ways. Little is known about the structural 
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characteristics of contemporary New Zealand 
(NZ) general practices.

In the Safety, Harms and Risk Reduction Pro-
ject (SHARP), we postulated that the size and 
location of general practices may affect patient 
safety.12 European research found doctors worked 
more hours in smaller practices.13 In the United 
States, small practices judged themselves safer14 
and more responsive to quality improvement in-
centives,15 yet were less likely to introduce quality 
improvement activities than large practices.16,17 
Canadian research found no differences between 
large and small practices meeting national qual-
ity standards for diabetes care,18 but in the United 
Kingdom, larger practices had higher-quality 
scores for diabetes and provided a greater range 
of health services.19 Larger European practices 
had more patient safety features than smaller 
practices, but the effect on care was not  
assessed.20

Rural health provider shortages and maldistribu-
tion are common internationally.21 Rural prac-
tices are inevitably located at a greater distance 
from other medical services, but no other differ-
ences or effects on patients’ health outcomes have 
been clearly defined. However, one Australian 
study has suggested rural general practitioners 
(GPs) manage chronic conditions differently.22,23 
A NZ study reported rural patients are concerned 
about primary health-care costs, lack of access to 
emergency health care, and inappropriate early 
discharge from hospitals.24

Understanding practice characteristics may assist 
funders and providers to appropriately distribute 
resources. Workforce surveys typically focus on 
clinicians and do not capture information about 
practices. Primary Health Organisations (PHOs) 
capture some practice data, but these have 
seldom been published. The National Primary 
Medical Care (NatMedCa) survey of general 
practices in 2001–02 was the first comprehensive 
analysis of a stratified sample of rural and non-
rural GPs, but the focus was on patients, provid-
ers and care rather than practices.25

SHARP is a study using retrospective records 
review over the calendar years 2011, 2012 and 
2013, aiming to describe the epidemiology of 

patient harm observable in general practice 
records.12 The protocol for this stratified, two-
level cluster, retrospective records review study 
has been described elsewhere.12 The study design 
allows comparison between six study groups: 
small rural, medium rural, large rural, small 
urban, medium urban and large urban general 
practices. The current research aims to describe 
the characteristics of the SHARP practices, and to 
compare the characteristics of the six study groups 
of practices to assist the interpretation of study 
data later when we compare differences between 
study groups in terms of patients’ experiences of 
harm rates arising from health care.

Methods

At the study commencement, July 2014, there 
were 989 general practices in the NZ PHO 
database, excluding 29 (2.9%) speciality practices 
(eg sports medicine, appearance medicine, men’s 
health and residential and educational-based 
practices). The study’s bespoke data extraction 
software could access only the MedTech patient 
management system (PMS), so its use was a 
prerequisite for participation.12 We aimed to 
enrol 10 general practices in each study group 
to ensure SHARP achieved national geographic 
distribution by the sampling process. Before 
sampling, we estimated that 80% of general 
practices used MedTech, and oversampled 
to account for expected ineligibility (due to 
incompatible PMSs), drawing a simple random 
sample of 12 general practices in each study 
group. Each selected practice was contacted, 
checked for eligibility and invited to participate 
in the study (Figure 1).

WHAT GAP THIS FILLS

What is already known: New Zealand general practices have not been 
described since 2001–02. Practice size and location may affect 
the safety and quality of patient care.

What this study adds: We found a high degree of homogeneity in 
practice staff composition and services provided in urban and 
rural small, medium and large practices in New Zealand. Larger 
practices have fewer general practitioner FTEs per enrolled 
patient.
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Definitions

Practice size

We adopt the method used in some European 
studies, defining practice size by number of regis-
tered patients, not number of clinicians.13,19 For 
all NZ practices, the number of enrolled patients 
per practice ranged from 101 to 35 060. Tertiles 
fell at 2095 and 4367, defining practice size for 
this study. Small practices had <2095 patients, 

large practices ≥4367 patients and medium-sized 
practices had 2095–4366 patients.

Rurality

Rurality was defined by practice address using 
Statistics New Zealand definitions of urban and 
rural.26 However, ‘independent urban com-
munities’ (eg Wanaka) are included in the rural 
general practice group because they are small 
centres lacking speciality services available at 

Figure 1. Safety, Harms and Risk Reduction Project (SHARP) practice recruitment flowchart
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large hospitals, and many patients attending 
these practices live in surrounding rural areas.27,28

Practice characteristics

We collected practice characteristics data from a 
practice representative at the time of enrolment 
(Appendix 1). Measures of rurality included 
Rural Ranking Score and distances to other 
health services. Missing distances were calcu-
lated using Google Maps. Missing Scores could 
not be calculated because these require detailed 
knowledge about clinic activities and on-call 
responsibilities.25 We asked about practice owner-
ship, services and clinicians (doctors and nurses). 
Clinician workload and clinician turnover were 
calculated from the information provided.

Analysis

Non-parametric statistical analyses (Mann–
Whitney U-test for comparing two groups, 
Kruskal–Wallis test when comparing more than 
two groups) were used to investigate distance 
from other health services, clinician workload 
and turnover, as we assumed that distance 
and clinician numbers would not be normally 
distributed. Other statistical analyses used chi-
square tests, with Fisher’s exact test used when 
more than 20% of cells were <5. This is a small, 

exploratory, observational study, so the level of 
significance was set at P = 0.050.

Consultation

SHARP was approved by the University of Otago 
ethics committee (HD14/32), and reviewed by the 
Ngāi Tahu Research Consultation Committee.

Results

Seventy-two general practices were randomly 
selected and invited to participate in SHARP. 
Sixty-two practices (86.1%; 62/72) were eligible to 
participate as they used a compatible PMS during 
the study period. Forty-five practices participated 
(72.6% (45/62) of eligible practices, 62.5% (45/72) 
of sampled practices), providing information 
about their practice characteristics. Table 1 shows 
that the 72 sampled practices and the 45 practices 
participating in the study had mean numbers of 
enrolled patients that were similar to the mean 
number of enrolled patients in all NZ general 
practices of each study group.

Although nearly 80% of NZ general practices are 
in urban areas, our stratified random selection 
process ensured that half of the general practices 
invited to participate were rural, half urban, 
and a third each were small, medium-sized and 

Table 1. Numbers of New Zealand general practices and patients in size-stratified and location-stratified study groups

All New Zealand practices 
(As per the fourth quarter 2014 PHO database)

n = 1018-29=989*

Randomly selected practices
n = 72, 12 practices in each 

study group

Recruited practices
n = 45

Practices  
n (%)

Patients
n (%)

Mean 
patients per 

practice

Patients
n (%)

Mean 
patients per 

practice

Practices 
n (%)

Patients
n (%)

Mean 
patients per 

practice

Urban large 271 (27.4) 2,180,460 (53.3) 8046 104,336 (34.3) 8695 7 (15.6) 59,735 (28.0) 8534

Urban medium 263 (26.6) 821,663 (20.1) 3124 37,836 (12.4) 3153 8 (17.8) 24,434 (11.6) 3054

Urban small 255 (25.8) 367,213 (9.0) 1440 17,089 (5.6) 1424 6 (13.3) 7940 (3.8) 1323

Total urban 789 (79.9) 3,369,336 (82.3) 4270 159,261 (52.3) 4424 21 (46.7) 92,109 (43.7) 4386

Rural large 58 (5.9) 416,226 (10.2) 7176 90,138 (29.6) 7512 11 (24.4) 84553 (40.1) 7687

Rural medium 66 (6.7) 203,972 (5.0) 3090 38,574 (12.7) 3215 8 (17.8) 27321 (13.0) 3415

Rural small 75 (7.6) 103,149 (2.5) 1375 16,363 (5.4) 1364 5 (11.1) 6616 (3.1) 1323

Total rural 199 (20.1) 723,347 (17.7) 3635 145,075 (47.7) 4030 24 (53.3) 118,490 (56.3) 4937

Total overall 988* (100.0) 4,092,683 (100.0) 4142 304,336 (100.0) 4227 45 (100.0) 210,559 4680 

*  Note total number of practices is one short of the total from the PHO database figures (989). We are unable to account for this missing practice, which 
accounts for 0.1% of the total number of NZ practices.
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large (Figure 1). Participating practices were 
46.7% urban and 53.3% rural; 40.0% large, 35.6% 
medium and 24.4% small. There was no evidence 
of selection bias; no significant differences were 
found between the proportions of recruited 
and excluded practices in each study group 
(P = 0.171), or when this was analysed by rurality 
(P = 0.465) and practice size (P = 0.099).

Rurality

A Rural Ranking Score was recorded by 14 of 24 
(58.3%) rural practices. The range of Scores was 
20–75, the mean 42.7 (95% confidence interval 
[CI] 36.5–49.9) and the median 40 (interquartile 
range [IQR] 35.0–46.5). There were no signifi-
cant differences in Rural Ranking Score between 
large, medium-sized and small rural practices 
providing a Score (P = 0.574).

Nearest regional base hospital

Most urban practices were clustered near a re-
gional base hospital; median distance from urban 
general practices to a base hospital was 7.5 km 
(IQR 2.7–12.5), whereas for rural practices, the 
median distance was 65.0 km (IQR 42.0–115.0) 
(Table 2). Differences in distances between the 
practice and nearest regional base hospital were 
significant when analysed by study group (P < 
0.001) and by rural or urban location (P < 0.001), 
but not by practice size (P = 0.915).

Nearest hospital

The median distance from urban practices to 
the nearest hospital was 7.0 km (IQR 2.3–11.8), 

and from rural practices, it was 25.7 km (IQR 
12.5–48.0) (Table 2). Differences in distances 
between practices and the nearest hospital were 
not significant when analysed by study group  
(P = 0.058) or by practice size (P = 0.770). 
However, when analysed by location, there was 
significant differences found between rural and 
urban practices in the distance to the nearest 
hospital (P = 0.002).

Nearest general practice

Urban practices were tightly clustered adjacent to 
the nearest general practice; the median distance 
was 1.0 km (IQR 0.5–2.7), but the median dis-
tance from rural practices to the nearest general 
practice was 16.0 km (IQR 1.0–28.8) (Table 2). 
Differences in distance to the nearest general 
practice were significant when analysed by study 
group (P = 0.007) and location (P = 0.002), but 
not when analysed by practice size (P = 0.120).

Clinicians

Table 3 shows the information we collected about 
the clinicians (GPs and nurses) in the study gen-
eral practices. There were many missing results 
in this section. Twenty-nine practices provided 
answers for all clinician questions. Missing val-
ues were excluded pairwise from analyses.

Clinician workload (number of patients per 
clinician) varied widely across the sample, but no 
significant differences were found between the 
six study groups (P = 0.053) or when analysed 
by practice location (P = 0.342). When analysed 
by practice size, the distribution of GP workload 

Table 2. Distance from study practices to nearest regional base hospital, hospital and general practice by practice location

Nearest regional base hospital Nearest hospital Nearest general practice

Range 
(km)

Median 
(IQR)

Mean 
(95% CI)

Range 
(km)

Median 
(IQR)

Mean 
(95% CI)

Range 
(km)

Median 
(IQR)

Mean 
(95% CI)

All n = 45 0.3–200.0
30.0 

(7.6–82.5)
48.8 

(32.9–64.7)
0.0–120.0

12.0 
(4.0–33.5)

21.9 
(14.5–29.3)

0.0–200.0
2.0 

(1.0–18.5)
14.4 

(4.8–23.9)

Rural n = 24 7.7–200.0
65.0 

(42.0–115.0)
79.2 

(56.6–101.8)
0.0–120.0

25.7 
(12.5–48.0)

32.8 
(20.7–44.8)

0.0–200.0
16.0 

(1.0–28.8)
24.5 

(7.1–41.9)

Urban n = 21 0.3–100.0
7.5 

(2.7–12.5)
14.1 

(4.1–24.1)
0.3–40.0

7.0 
(2.3–11.8)

9.5 
(5.0–14.1)

0.1–12.0
1.0 

(0.5–2.7)
2.7 (1.1–4.4)

IQR (interquartile range); CI (confidence interval). 
Distance to the nearest regional base hospital was provided by 42/45 practices, nearest hospital by 44/45 and to the nearest general practice by 43/45. Missing 
distances were calculated using Google maps.
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was significantly different when analysed per 
whole GP (P = 0.020) and per full-time equiva-
lent (FTE) GP (P = 0.019). GPs working in large 
practices had more patients (mean 1826.7  
patients per FTE, 95% CI 1478.6–2226.8) than 
GPs working in medium-sized practices (mean 
1457.3, 95% CI 1221.5–1670.0) and small prac-
tices (mean 1120.3, 95% CI 852.7–1383.2). This 
trend was not observed when nurse workload was 
analysed by practice size (P = 0.079).

Analysis of annual clinician turnover (ratio of 
current clinicians to the annual number of clini-
cians working in the practice) found no statistical 
differences between the six study groups  
(P = 0.334), between rural and urban practices 
(P = 0.365) or between different sized practice 
groups (P = 0.111).

Staff and services

Nineteen practices (42%) employed nurses 
with advanced training, including five nurse 
practitioners, three nurse practitioner trainees, 
25 emergency responders and seven nurses 
with postgraduate qualifications (multiple 
responses per practice). There were no significant 
differences between the six study groups with 
regard to advanced nursing (P = 0.416) or when 
groups were analysed by size (P = 0.470) and 
location (P = 0.083) (Table 4).

There were no significant differences in the nurs-
ing procedures provided between the six study 
groups or between rural and urban practices. 
When nursing procedures were analysed by 
practice size, nurses in larger practices were 
more likely to insert IV lines (P = 0.026) and take 
blood (P = 0.049).

There were no significant differences regarding 
the presence of other clinicians or other services 
available when the data were analysed by study 
group, by rurality or practice size.

Practice ownership

All 45 practices provided information about 
practice ownership. Of these, 60.0% (27) were 
GP owned, 15.6% (seven) were trust owned and 
the remaining 24.4% had a variety of owners 

(mixed ownership type: five, iwi; two, company; 
two, District Health Board; one, Regional Health 
Network). No significant differences were found 
between practice ownership type in the six study 
groups (P = 0.373) or when this was analysed by 
practice size (P = 0.225) or location (P = 0.765).

Discussion

The 45 study practices were representative of the 
sample frame in terms of size, rurality and staff 
composition. Despite the stratified nature of the 
sample, practices were relatively homogenous, 
apart from distances to rural practices and two 
exceptions pertaining to practice size.

Practice size

Integration of primary health services by location 
has been the focus of successive NZ government 
health strategies, influencing the amalgamation 
of smaller practices in favour of integrated family 
health centres.29 General practices do appear 
to be increasing in size over time, as measured 
by staff FTE. In 2001–02, NatMedCa practices 
reported a mean doctor FTE of 2.2 and a mean 
nurse FTE of 1.6.25 By 2014, our study practices 

Table 3. Clinician data for 45 New Zealand general practices

n Mean Median IQR Range

No. of whole clinicians and FTE clinicians

GPs (current) 42 4.5 3.0 4.0 1.0–21.0

GP FTE (current) 35 3.5 3.0 3.2 0.6–12.5

GPs in past 5 years 41 8.9 7.0 7.5 0–38.0

Nurses (current) 42 4.7 4.0 4.3 0.1–15.0

Nurse FTE (current) 38 3.3 2.2 3.7 0.1–15.0

Nurses past 5 years 42 7.3 6.0 6.0 1.0–21.0

Clinician workload: no. of patients per clinician

Per 1 whole GP 42 1106.1 1060.8 534.5 386–2530

Per FTE GP 35 1529.9 1426.0 625.0 426–4512

Per 1 whole Nurse 42 1369.8 920.7 776.9 320–11,860

Per FTE Nurse 38 2022.7 1703.0 1287.8 376–11,860

Annual clinician turnover: ratio of current whole clinicians to annual number of 
clinicians

GP turnover 37 2.8 2.0 2.5 1.0–6.7

Nurse turnover 39 3.4 3.8 3.3 0.5–7.0

IQR (interquartile range); GP (general practitioner); FTE (full-time equivalent).
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reported a mean doctor FTE of 3.4 and a mean 
nurse FTE of 3.3.

Literature on the effect of practice size is sparse, 
inconsistent and difficult to translate to NZ. 
Previous research suggests that practice size may 
affect patient care.13,14,16,17,19,20 Our study found 

two differences between study practices related 
to practice size. First, each GP working in larger 
practices cares for more patients (P = 0.020) and 
there are also more patients per GP FTE  
(P = 0.019), which is consistent with European 
findings.13 Larger practices may be able to arrange 
GP workflow more efficiently by economies of 

Table 4. New Zealand general practice staff and service characteristics grouped by rurality and size (%)

All  
n = 45

Rural  
n = 24

Urban  
n = 21

P-value 
Rurality

Large  
n = 18

Med  
n = 16

Small  
n = 11

P-value 
Size

Nursing procedures

Advanced nurse 19 (42.2) 13 (54.2) 6 (28.6) 0.083 8 (44.4) 5 (31.3) 6 (54.5) 0.470

Vaccinations 45 (100) 24 (100) 21 (100) – 18 (100) 16 (100) 11 (100) –

Smear 42 (93.3) 24 (100) 18 (85.7) 0.094 17 (94.4) 15 (93.8) 10 (90.9) 1.000

LTC management* 36 (80.0) 18 (75.0) 18 (85.7) 0.469 15 (83.3) 12 (75.0) 9 (81.8) 0.894

Standing Rx 33 (73.3) 17 (70.8) 16 (76.2) 0.685 16 (88.9) 10 (62.5) 7 (63.6) 0.147

Phlebotomy 30 (66.7) 15 (62.5) 15 (71.4) 0.526 14 (77.8) 12 (75.0) 4 (36.4) 0.049

IV lines 27 (60.0) 16 (66.7) 11 (54.2) 0.329 14 (77.8) 10 (62.5) 3 (27.3) 0.026

Risk assessment 24 (53.3) 13 (54.2) 11 (52.4) 0.905 8 (50.0) 9 (60.0) 7 (63.6) 0.578

Other† 13 (28.9) 6 (25.0) 7 (33.3) 0.538 7 (38.9) 2 (12.5) 4 (36.4) 0.182

Independent Rx 11 (24.4) 5 (20.8) 6 (28.6) 0.547 5 (27.8) 5 (31.3) 1 (9.1) 0.456

Insulin initiation 3 (6.7) 2 (8.3) 1 (14.8) 1.000 3 (16.7) 0 0 0.109

Other clinicians

Radiologist 8 (17.0) 6 (25.0) 2 (9.5) 0.252 6 (33.3) 1 (6.3) 1 (9.1) 0.083

Pharmacist 14 (13.1) 7 (29.2) 7 (33.3) 0.763 9 (50.0) 4 (25.0) 1 (9.1) 0.064

Physiotherapist 15 (33.3) 9 (37.5) 6 (28.6) 0.526 8 (44.4) 4 (25.0) 3 (27.3) 0.431

Social Worker 6 (13.3) 2 (4.2) 4 (19.0) 0.396 2 (11.1) 3 (18.8) 1 (9.1) 0.744

Counsellor 24 (53.3) 13 (51.2) 11 (52.4) 0.905 11 (61.1) 9 (56.3) 4 (36.4) 0.414

Laboratory staff 5 (11.1) 4 (16.7) 1 (4.8) 0.352 2 (11.1) 2 (12.5) 1 (9.1) 1.000

Other‡ 17 (37.8) 8 (33.3) 9 (42.9) 0.526 7 (38.9) 5 (31.3) 5 (45.5) 0.604

Services offered

IV fluids 34 (75.6) 20 (83.3) 14 (66.7) 0.194 14 (77.8) 14 (87.5) 6 (54.6) 0.145

IV drugs 34 (75.6) 19 (79.2) 15 (71.4) 0.547 13 (72.2) 14 (87.5) 7 (63.7) 0.308

Thrombolysis 4 (8.9) 3 (12.5) 1 (4.8) 0.611 3 (16.7) 1 (6.3) 0 0.430

Minor surgery 45 (100) 24 (100) 21 (100) – 18 (100) 16 (100) 11 (100) –

Minor orthopaedics 16 (35.6) 8 (33.3) 8 (38.1) 0.739 8 (44.4) 7 (43.8) 1 (9.1) 0.108

Other§ 13 (28.9) 7 (29.2) 6 (28.6) 0.965 6 (33.3) 5(31.3) 2(18.2) 0.769

LTC (long term conditions); Rx (prescriptions); IV (intravenous).
*  Long-term condition management (eg asthma, diabetes, cardiac disease clinics, etc).
†  Other nursing services: diagnostic testing (spirometry, ambulatory blood pressure monitoring, electrocardiogram, audiometry, drug testing, exercise testing, 
Pipelle biopsy), treatment (ear irrigation, contraception including Jadelle insertion), minor surgery (including suturing, biopsy and grafting), examinations for 
rehabilitation and occupational health and management roles.
‡  Other clinicians include: mental health (clinical psychologist, mental health nurse), maternity (midwife, maternity unit), dietician, audiologist, podiatrist, osteo-
path and visiting consultants (rheumatologist, paediatrician, etc).
§  Other services include: emergency clinics, PRIME (Primary Response In Medical Emergencies), vasectomy, Intra-uterine contraceptive device insertion, 
Pipelle biopsy, minor skin grafting, plaster casting and specialised medical examinations.
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scale; however, this finding may also represent 
reduced quality of patient care. Second, nurses 
working in larger practices were more likely to 
insert IV lines (P = 0.026) and take blood  
(P = 0.049). Larger practices may be able to offer 
more services, such as a phlebotomy clinic or 
have a treatment room available for IV infusions.

Rurality

Place of residence should not cause inequities in 
health care. Rural patients face increased barri-
ers to accessing health care (eg travel time and 
expense, poor internet and cell phone coverage) 
and miss out on subsidised health care avail-
able in urban centres (eg sexual health clinics, 
emergency care and outpatient hospital care).1,28 
Geographical isolation means rural practices are 
often expected to provide more comprehensive 
services, more after-hours services and manage 
more complex cases than urban clinicians, with 
less collegial support.30

The Rural Ranking Score remains the most 
comprehensive measure of practice rurality. 
Study practices providing a Score were certainly 
‘rural’ (mean 42, median 40), as practices with 
a Score ≥35 are considered substantially differ-
ent from urban practices.31 While ‘rurality’ is 
debated,27 our pragmatic definition correlated 
with increased distances. Rural practices had sig-
nificantly increased distances to the nearest base 
hospital (rural median 65.0 km, urban 7.5 km  
(P < 0.001)), nearest hospital (rural median 
25.7 km, urban 7.0 km (P = 0.002)) and nearest 
GP (rural median 16.0 km, urban 1.0 km (P = 
0.007)). Importantly, we found no other signifi-
cant differences attributable to practice location.

Clinicians

Study practices represent typical NZ staffing 
levels by current workforce measures. In 2012, 
NZ had 74 FTE GPs per 100,000 patients,32 and 
SHARP practices had 64 FTE GPs per 100,000 
patients. In 2015, NZ had 69.7 practice nurses per 
100,000 patients,33 and SHARP practices had 73.0 
per 100,000 patients.

Practice nurses have more training and are con-
ducting more procedures over time. In 2001–02, 

only 28.8% of practice nurses had postgraduate 
qualifications,25 but 42.0% of SHARP practices 
had nurses with advanced training. Procedurally, 
98.3% of NatMedCa nurses gave immunisations, 
compared to 100% of SHARP nurses; cervi-
cal smears NatMedCa: 50.5%, SHARP: 93.3%; 
chronic disease management NatMedCa: 58.0%, 
SHARP: 80.0%; phlebotomy NatMedCa: 57.1%, 
SHARP: 66.7%. These findings are congru-
ent with wider moves promoting integrated 
provision of health care and extended nursing 
practice.29

Practice ownership

Practice ownership types appear to have changed 
since 2001–02. GP practice ownership increased 
slightly from 58.7% to 60.0%, trust ownership 
increased from 2.4% to 15.6% and company own-
ership diminished from 26.8% to 4.4%.25

Strengths and weaknesses

Participating practices are representative of each 
study group when analysed by practice size and 
rurality. The description of SHARP practices will 
facilitate understanding of any observable dif-
ference in patient harms between study groups. 
However, this paper describes an exploratory 
study of practice characteristics, with small 
numbers when results are analysed by practice 
size and location. There were numerous missing 
data. While SHARP is appropriately powered to 
identify differences in harm rates between the 
patients in each study group and extrapolate the 
findings to NZ, this analysis of the SHARP prac-
tice characteristics was not powered to determine 
if observed differences are generalisable to all 
NZ general practices. The sample size and lack of 
power limits the generalisability of our findings, 
which require validation by further research.

Conclusion

The 45 SHARP study practices are representative 
of NZ general practices, with similar proportions 
of patients and clinicians to the sample popula-
tions. Overall, study practice characteristics were 
relatively homogenous. However, we found that 
larger practices had fewer FTE GPs per enrolled 
patient, and practice nurses had increased 
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training and procedural scope than shown in the 
last national general practice survey in 2001–02.

References

1.	 Brabyn L, Barnett R. Population need and geographical 
access to general practitioners in rural New Zealand. N Z 
Med J. 2004;117(1199).

2.	 Bagheri N, Benwell GL, Holt A. Primary Health Care 
Accessibility for Rural Otago: ‘A Spatial Analysis’. In: 
Westbrook, Johanna; Callen, Joanne; Margelis, George; 
Warren, James (Eds). HIC 2006 and HINZ 2006: Proceed-
ings. Brunswick East, Vic.: Health Informatics Society of 
Australia, 2006; 365–376.

3.	 Campbell SM, Hann M, Hacker J, et al. Identifying predic-
tors of high quality care in English general practice: obser-
vational study. BMJ. 2001;323(7316):784. doi:10.1136/
bmj.323.7316.784

4.	 Kralewski J, Dowd B, Knutson, et al. The relation-
ships of physician practice characteristics to quality of 
care and costs. Health Serv Res. 2015;50(3):710–29. 
doi:10.1111/1475-6773.12242

5.	 Janssen PGH, Gorter KJ, Stolk RP, et al. Do character-
istics of practices and general practitioners influence 
the yield of diabetes screening in primary care? The 
ADDITION Netherlands study. Scand J Prim Health Care. 
2008;26(3):160–5. doi:10.1080/08037050802117924

6.	 Keenan R, Amey J, Lawrenson R. The impact of patient 
and practice characteristics on retention in the dia-
betes annual review programme. J Prim Health Care. 
2013;5(2):99–104.

7.	 Cho YY, Sidorenkov G, Denig P. Role of patient and 
practice characteristics in variance of treatment quality in 
type 2 diabetes between General Practices. PLoS One. 
2016;11(11):e0166012. doi:10.1371/journal.pone.0166012

8.	 Chauhan M, Bankart MJ, Labeit A, et al. Characteristics 
of general practices associated with numbers of elective 
admissions. J Public Health (Oxf). 2012;34(4):584–90. 
doi:10.1093/pubmed/fds024

9.	 Calderón-Larrañaga A, Carney L, Soljak M, et al. Associa-
tion of population and primary healthcare factors with 
hospital admission rates for chronic obstructive pulmo-
nary disease in England: national cross-sectional study. 
Thorax. 2011;66(3):191–6. doi:10.1136/thx.2010.147058

10.	Bankart MJG, Baker R, Rashid A, et al. Characteristics of 
general practices associated with emergency admission 
rates to hospital: a cross-sectional study. Emerg Med J. 
2011;28(7):558–63. doi:10.1136/emj.2010.108548

11.	Barker I, Steventon A, Deeny SR. Association between 
continuity of care in general practice and hospital admis-
sions for ambulatory care sensitive conditions: cross 
sectional study of routinely collected, person level data. 
BMJ. 2017;356:j84. doi:10.1136/bmj.j84

12.	Dovey SM, Leitch S, Wallis KA, et al. Epidemiology of pa-
tient harms in New Zealand: protocol of a general practice 
records review study. JMIR Res Protoc. 2017;6(1):e10. 
doi:10.2196/resprot.6696

13.	Wensing M, Van den Hombergh P, Van Doremalen J, et al. 
General practitioners’ workload associated to practice 
size rather than chronic care organisation. Health Policy. 
2009;89(1):124–9. doi:10.1016/j.healthpol.2008.05.008

14.	Gorman PN, O’Malley JP, Fagnan LJ. The relationship of 
self-report of quality to practice size and health informa-
tion technology. J Am Board Fam Med. 2012;25(5):614–
24. doi:10.3122/jabfm.2012.05.120063

15.	Alexander JA, Maeng D, Casalino LP, et al. Use of 
Care Management Practices in small- and medium-
sized physician groups: do public reporting of physi-
cian quality and financial incentives matter? Health 
Serv Res. 2013;48(2pt1):376–97. doi:10.1111/j.1475-
6773.2012.01454.x

16.	Rittenhouse DR, Casalino LP, Shortell SM, et al. Small and 
medium-size physician practices use few patient-centred 
medical home processes. Health Aff. 2011;30(8):1575–84. 
doi:10.1377/hlthaff.2010.1210

17.	Saxena S, Car J, Eldred D, et al. Practice size, caseload, 
deprivation and quality of care of patients with coronary 
heart disease, hypertension and stroke in primary care: 
national cross-sectional study. BMC Health Serv Res. 
2007;7(1):96. doi:10.1186/1472-6963-7-96

18.	Vamos EP, Pape UJ, Bottle A, et al. Association of 
practice size and pay-for-performance incentives with the 
quality of diabetes management in primary care. CMAJ. 
2011;183(12):E809–16. doi:10.1503/cmaj.101187

19.	Morgan CL, Beerstecher HJ. Practice size and service 
provision in primary care: an observational study. Br 
J Gen Pract. 2009;59(560):e71–7. doi:10.3399/bjg-
p09X419538

20.	Gaal S, van den Hombergh P, Verstappen W, et al. Patient 
safety features are more present in larger primary care 
practices. Health Policy. 2010;97(1):87–91. doi:10.1016/j.
healthpol.2010.03.007

21.	Weinhold I, Gurtner S. Understanding shortages of 
sufficient health care in rural areas. Health Policy. 
2014;118(2):201–14. doi:10.1016/j.healthpol.2014.07.018

22.	Passey M, Fanaian M, Lyle D, et al. Assessment and man-
agement of lifestyle risk factors in rural and urban general 
practices in Australia. Aust J Prim Health. 2010;16(1):81–6. 
doi:10.1071/PY09061

23.	Wan Q, Harris M, Davies G, et al. Cardiovascular risk 
management and its impact in Australian general practice 
patients with type 2 diabetes in urban and rural areas. 
Int J Clin Pract. 2008;62(1):53–8. doi:10.1111/j.1742-
1241.2007.01604.x

24.	Panelli R, Gallagher L, Kearns R. Access to rural health 
services: research as community action and policy 
critique. Soc Sci Med. 2006;62(5):1103–14. doi:10.1016/j.
socscimed.2005.07.018

25.	Ministry of Health. Comparison of Primary Health Care 
Provided by Rural and Non-Rural General Practices: 
The National Primary Medical Care Survey (NatMedCa): 
2001/02 Report 4. Wellington: Ministry of Health; 2004.

26.	Statistics New Zealand. Defining Urban and Rural New 
Zealand 2004. Wellington: Statistics New Zealand; 2004 
[cited 2017 October 5]. Available from: http://www.stats.
govt.nz/browse_for_stats/Maps_and_geography/Geo-
graphic-areas/urban-rural-profile/defining-urban-rural-nz.
aspx

27.	Fearnley D, Lawrenson R, Nixon G. Poorly defined: un-
known unknowns in New Zealand rural health. N Z Med J. 
2016;129(1439):77.

28.	National Health Committee. Rural Health: Challenges of 
Distance Opportunities for Innovation. Wellington, New 
Zealand: National Health Committee; 2010.

29.	Cumming J. Integrated care in New Zealand. Int J Integr 
Care. 2011;11:e138. doi:10.5334/ijic.678

30.	Humphreys JS, Jones JA, Jones MP, et al. The influence 
of geographical location on the complexity of rural general 
practice activities. Med J Aust. 2003;179(8):416–20.

31.	Goodyear-Smith F, Janes R. New Zealand rural pri-
mary health care workforce in 2005: more than just a 



Original Scientific Paper
Original research: Health Services

VOLUME 10 • NUMBER 2 • JUNE 2018 J OURNAL OF PRIMARY HEALTH CARE	 123

doctor shortage. Aust J Rural Health. 2008;16(1):40–6. 
doi:10.1111/j.1440-1584.2007.00949.x

32.	Medical Council New Zealand. The New Zealand medi-
cal workforce in 2012. Wellington: Medical Council New 
Zealnd; 2012 [cited 2015 November]. Available from: 
https://www.mcnz.org.nz/assets/News-and-Publications/
Workforce-Surveys/2012.pdf

33.	The Nursing Council of New Zealand. The New Zealand 
Nursing Workforce. A profile of Nurse Practitioners, Reg-
istered Nurses and Enrolled Nurses 2014–15. Wellington: 
The Nursing Council of New Zealand; 2015.

ACKNOWLEDGEMENTS
The Health Research Council 
of New Zealand awarded 
funding for SHARP (HRC 14-
185), which is administered 
by the University of Otago. 
Neither organisation had any 
role in the design, collection, 
analysis and interpretation 
of data; in the writing of the 
manuscript; or in the decision 
to submit the manuscript 
for publication. The authors 
wish to thank Mr Andrew 
Gray for statistical advice 
given during this project 
and all the practices who 
participated in this research, 
including Apollo Medical.

COMPETING INTERESTS
Murray W. Tilyard is the 
CEO of The Best Practice 
Advocacy Centre New 
Zealand (bpacNZ) Clinical 
Solutions, which provided 
IT support for SHARP.



Original Scientific Paper
Original research: Health Services

124	 VOLUME 10 • NUMBER 2 • June 2018 J OURNAL OF PRIMARY HEALTH CARE

Appendix 1
Can you please provide the following information about your practice so that we can better under-
stand the context for your patients’ care?

CHARACTERISTICS OF PRACTICE

Name of practice: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                          

Who owns the practice (eg a GP, a trust etc)? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  

Rural ranking score (if appropriate):  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                         

What is the distance to the nearest other General Practice (km)?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                

What is the distance to the nearest public hospital (any type) (km)? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              

What is the distance to the nearest Base hospital (km)? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         

What on-site services do you offer?
IV fluids             I V drugs            Thrombolysis         M       inor surgery 
Minor orthopaedics   Other        . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      

What on-site facilities do you have?
Radiology             Pharmacy               Physiotherapy                    Social worker     
Counselling            Other            . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      

Staff information

How many GPs currently work here (excluding short-term locums)? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             

How many GP FTEs currently work here?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    

How many GPs have worked here over the past 5 years (including locums)? . . . . . . . . . . . . . . . . . . . . . . . .                       

How many nurses currently work here?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      

How many nurse FTEs currently work here? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  

How many nurses have worked here over the past 5 years? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      

Do your nurses have advanced nursing qualifications (eg PRIME, Nurse Practitioner, etc)? If YES, 
what qualifications? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                        

What procedures do your nurses do?

Cervical smears        IV line insertion     Phlebotomy                 I  ndependent Rx 

Standing order Rx     Vaccinations       R  isk assessment      Chronic care management 

Other    .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  


