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Abstract 

 

Background: more patients with increased complexity in primary care are caused by 

substitution from secondary to primary care, more elderly and more chronically ill patients. 

One of the interventions to keep the primary care effective might be the deployment of 

Advanced Nurse Practitioner’s (ANP’s). However, little is known about the impact of the ANP 

in primary care on healthcare consumption in the Netherlands. 

Aim: To explore and compare patient characteristics and healthcare consumption of primary 

care patients visiting either the ANP or the General Practitioner (GP) at three months follow-

up. 

Method: A quantitative, observational prospective cohort study has been conducted at three 

Dutch primary care practices from July 2017 till January 2018. Patients who had initially been 

treated by an ANP or GP were followed-up for three months for their healthcare consumption 

with electronic routine care data. A joint ANP-GP relative frequency diagnostic code 

distribution has been performed to include patients within the ANP scope-of-practice. 

Differences in number of re-consultations and referrals to other healthcare providers between 

the ANP and GP group have been tested by Mann-Whitney U tests at the 0.05 alpha level. 

Results: 1303 patients visited an ANP and 6580 patients a GP, which, after performing the 

selection method, resulted in 865 ANP and 3684 GP patients. Results showed that the ANP 

group was younger and had less multimorbidity compared with the GP group. No difference 

in re-consultations was found, but ANP’s performed more home-visits (0.05 vs 0.014) and 

wrote fewer referrals (0.03 vs 0.06). 

Conclusion: Patients who are visiting the ANP have different characteristics, are receiving 

the same number of re-consultations at three months follow-up, but receive fewer referrals 

compared to GP patients. 

Recommendations: Further research should focus on the association between different 

patient characteristics and healthcare consumption and to the ideal ANP:GP ratio in primary 

care. 

Keywords: Advanced Nurse Practitioner, General Practitioner, Primary Care, Healthcare 

consumption, Healthcare Utilization  
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Samenvatting 

 
Titel: De karakteristieken en zorgconsumptie van patiënten na drie maanden follow-up welke 

de verpleegkundig specialist of de huisarts bezoeken in de eerste lijn. 

 

Achtergrond: Er komen meer patiënten met hogere complexiteit in de huisartsenpraktijk door 

substitutie van de tweede naar de eerste lijn, meer kwetsbare ouderen en meer chronisch 

zieke patiënten. Eén van de interventies om de eerstelijns zorg efficiënt te houden kan 

implementatie van Verpleegkundige Specialisten (VS) zijn. Er is echter weinig bekend over 

de impact van de VS op eerstelijns zorgconsumptie in Nederland. 

Doel: Het verkennen en vergelijken van patiënten karakteristieken en zorgconsumptie van 

eerstelijns patiënten welke de VS of huisarts bezoeken in drie maanden follow-up. 

Methode: Een kwantitatief observationele, prospectieve cohort studie vond plaats in drie 

Nederlandse gezondheidscentra. Bij patiënten welke aanvankelijk door een VS of huisarts 

zijn gezien, zijn na drie maanden hun zorgconsumptie uit routine zorgdata onttrokken. Met 

behulp van een VS-huisarts diagnosecode relatieve frequentie distributie zijn de patiënten 

binnen de doelgroep van de VS te geïncludeerd. Verschillen in aantal consulten en 

verwijzingen tussen de VS en huisarts patiënten zijn getest met behulp van de Mann-

Whitney U test met een 0.05 alpha. 

Resultaten: 1303 patiënten bezochten een VS en 6580 patiënten een huisarts, na de selectie 

methode zijn er 865 VS en 3684 huisarts patiënten geïncludeerd. Patiënten in de VS groep 

waren significant jonger, vaker vrouw en hadden minder vaak multimorbiditeit. Er is geen 

verschil gevonden tussen het aantal re-consultaties, maar wel een verschil in aantal visites 

en verwijzingen. De VS groep ontving vaker visites (0.06 vs 0.03) en minder vaak 

verwijzingen (0.05 vs 0.014). 

Conclusie: Patiënten die de VS bezoeken hebben andere karakteristieken, krijgen evenveel 

consulten in drie maanden, maar ontvangen minder verwijzingen dan patiënten die de 

huisarts bezoeken. 

Aanbevelingen: Meer onderzoek moet gedaan worden naar de relatie tussen patiënten 

karakteristieken en zorgconsumptie en naar de ideale VS: huisarts verhouding in een 

eerstelijns praktijk. 

Kernwoorden: Verpleegkundig Specialist, Eerste Lijn, Huisarts, Zorgconsumptie, 

Gezondheidszorg Gebruik  
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Introduction 

 

The current Dutch high-quality primary healthcare is at risk. In comparison with other 

European countries, the Dutch General Practitioner (GP) works more hours, performs more 

home-visits and spends a lot of time on non-direct patient care.1,2 More substitution from 

secondary to primary care, more patients with chronic illnesses and more community-

dwelling vulnerable elderly are causing more patients with higher complexities at the GP 

practice.1–4 This leads to a high workload and is not sustainable.4 One of the interventions to 

keep the primary care efficient and effective might be the deployment of Advanced Nurse 

Practitioners (ANP’s).5,6 ANP’s are registered nurses with a Master’s degree who provide 

medical expertise with complementary excellent nursing care in their specialism. Worldwide 

most primary care ANP’s are working ‘scope-based’, having a broad focus on the entire 

primary care population and collaborate closely with physicians for care that is outside of 

their expertise.7,8 Although the number of ANP’s in the Netherlands is growing, from the 

introduction of ANP’s in the Netherlands in 2005, still only ten percent of the Dutch ANP 

workforce is currently working in the primary healthcare practices.9  

 

Systematic scientific evaluation of ANP roles is vital to support the further ANP 

implementation process and emphasize the ANP’s contribution to patient outcomes.10 Patient 

outcomes of ANP care are the result of ANP role structures and processes and should 

include ANP sensitive outcomes.10–12 Previous research has shown that primary care ANP’s 

are delivering safe, high-quality care13–18 with good patient satisfaction16–23. However, 

literature provides conflicting evidence about healthcare consumption and resource use of 

ANP’s in primary care and this may hinder further implementation.13,24 Previous studies show 

evidence of fewer resources and costs,17,25 evidence of equal healthcare consumption,18,23 

and evidence of equal to more healthcare consumption compared to GP provided care.16,17,25 

 

Previous Dutch research studied the impact of primary care ANP’s on the quality of care, 

health status, and short-term two-weeks healthcare consumption, all with no differences in 

care provided by the ANP or GP.14,23,25,26. The impact of ANP-care on long-term healthcare 

consumption at primary care patients in the Netherlands remains unknown. This gap of 

knowledge may hinder the implementation of primary care ANP’s.27  

There are many definitions of healthcare consumption who include different levels of health 

economics. Healthcare consumption in this research will be defined as the number of 

patient's contacts with the general practice team like the GP, ANP, practice nurse or practice 

assistant and the number of referrals to other healthcare providers the patient receives. This 

research will add knowledge to describe and compare the patient characteristics of ANP’s 



Baar - Thesis - Characteristics and healthcare consumption of patients visiting either the ANP or the GP 

 28-6-2018   
[5]  

and GP’s and explores the ANP’s impact on patient healthcare consumption at three months 

follow-up. Based on previous research the expectation is that ANP’s will treat less complex 

illnesses and therefore their patients will have different patient characteristics compared to 

patients in the GP group and that no difference will be found in healthcare consumption at 

three months follow-up. 

 

 

Objective 

 

Primary aim 

To explore and compare the patient characteristics and healthcare consumption outcomes of 

patients visiting either the Advanced Nurse Practitioner or the General Practitioner in primary 

care at three months follow-up. 

 

Secondary aim 

To explore the most prevalent diagnostic codes, based on the ICPC system, at primary care 

patients seen by the Advanced Nurse Practitioner in comparison with the General 

Practitioner. 
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Method 

 

Study design 

This study is a quantitative, observational, prospective cohort study with an explorative 

approach and three months follow-up. Data has been prospectively collected and is derived 

from electronic routine primary care data. The association of healthcare consumption when 

patients are visiting a different healthcare provider will be studied in a prospective cohort. 

This design suits the aim, as the risk factor (healthcare provider) is applied and collected 

prior to the outcome (healthcare consumption).28 The design will also be longitudinal because 

the number of re-consultations during the three months follow-up will be added together.29,30  

 

Study population, sample and setting 

This study was conducted at the Julius Health Centers in Utrecht, the Netherlands, at an 

academic primary healthcare organization with five healthcare centers. Three healthcare 

centers employ an ANP, one per center. These centers’ patients who visited an ANP or GP 

during the inclusion time were included in this study. All primary care patients of all ages with 

all health conditions that are eligible for treatment by an ANP were included. Patients 

requesting for a consultation are triaged by practice assistants to grade the urgency of the 

request and to manage workload. The practice assistant also selects the, according to the 

practice local agreements, eligible patients for the ANP or GP. The local agreements on what 

illnesses the ANP sees are based on local needs, education, and experience of the individual 

ANP.  

In general, ANP’s in primary care are seeing patients with single or less complex medical 

illnesses or advanced, more complex nursing problems. All patients who have had any kind 

of consultation with an ANP or GP during the study period were included.  

The following inclusion criteria have been applied; patients 1) visited an ANP or GP between 

3 July – 20 October 2017 and 2) have a consultation record with a diagnostic code, 

International Classification of Primary Care (ICPC), written in their patient file.31 Exclusion 

criteria were 1) not permanent subscribed general practice patients and 2) patients without a 

full three month follow-up period due to deregistration. 

 

Variables 

Patient characteristics 

Patient characteristics have been calculated twice. First for all patients that met the inclusion 

criteria and, secondly, for all included patients after the selection method to predominantly 

include patients within the ANP scope-of-practice. They have been calculated twice to 
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compare if the patient characteristics changed after only the patients within the ANP scope-

of-practice were selected. Patient characteristics have been displayed separately per 

healthcare provider to gain insight into which patients with which characteristics visited an 

ANP or GP. All patients' characteristics have been extracted from the electronic health 

records. It included age (years), sex (male/female), polypharmacy (presence of ≥5 chronic 

medicines)32, chronic illness (yes/no)33 and multimorbidity (presence of ≥2 chronic 

conditions)34.  

 

Most prevalent diagnostic ICPC codes 

In the Netherlands, most GP’s are administering their medical files by using the ICPC 

system.31 ICPC is a classification method for primary care that has been developed by the 

World Organization of Family Doctors to order and classify the primary care data.31 The 

patient's first consultation during the inclusion period has been identified and marked as 

‘index-consultation’. From all total recorded index-consultations, the ICPC diagnostic code 

has been extracted and compared to gain insight into the most prevalent ICPC-codes seen 

by both professions. 

 

Healthcare consumption 

Healthcare consumption has been operationalized by the number of primary care re-

consultations and by the number of referrals to other healthcare providers at three months 

following the patients index-consultation. 

Primary care consultations have been divided in consultations with the general practice or 

with the out-of-office GP service. Consultations with the general practice have been divided 

by consultations at the practice, at the telephone, home-visits, and e-mails. Follow-up 

consultations include all contacts with any healthcare provider at the GP practice, such as 

the GP, ANP, practice nurse or practice assistant. All healthcare provider’s follow-up 

contacts are recorded, regardless of who performed the contact, because an initial health 

problem can result in various consultations with various healthcare providers.  

The number of referrals to other healthcare providers in the follow-up period such as the 

Emergency Department, secondary policlinic care, and paramedical care were also extracted 

and added together.  

 

 Procedures 

From electronic health records, a coded database with a 7-months full sample of all 

registered patients at the general practices at the study sites has been extracted by the 

health record ICT supplier. The data included, at patient’s level, dates of contacts and 

contact type, employee code per contact, current and previous episodes of care, medicine 
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status (classified in temporarily, potential and chronic), referral register, date of birth and sex. 

The first consultation, regardless of what kind, with an ANP or GP between 3 July 2017 and 

20 October 2017 has been identified and marked as ‘index-consultation’. The index-consult 

served as classification point to classify a patient in the ANP or GP group. All types of 

patients’ contacts with the healthcenter and therefore all healthcare consumption at three 

months following the individual patients initial index-consultation were extracted. A three 

months follow-up period has been considered to be a good timeframe to include both the 

acute phase and the long-term healthcare consumption.35 In order to be able to compare the 

healthcare consumption and patient characteristics of patients within the ANP scope-of-

practice, a selection procedure has been executed. Firstly, the patients’ ICPC index-

consultation codes have been extracted. A joint relative frequency distribution has been 

made with an ANP:GP ratio of 2:1, to be able to predominantly include patients with codes 

within the ANP scope-of-practice. This method has been combined with a minimum of three 

patients per diagnostic code and healthcare provider. Codes and therefore patients below 

this minimum were excluded. This procedure was necessary because GP’s probably see 

patients with more complex illnesses and, consequently, their patients will have higher 

healthcare consumption. With this procedure, the severity of illnesses will be more 

comparable in both groups in order to determine a valid outcome. Once the definite patient 

sample has been selected their healthcare consumption at three months follow-up has been 

extracted from the database. 

 

 Data analysis 

The routine care data has been transformed when needed and all variables and their 

distribution have been evaluated if the assumptions for the statistical tests were met. 

Descriptive statistics with the mean, Standard Deviations (SD) and percentages, or in case of 

skewed data the Median and Range have been used to display the patient baseline 

characteristics.  

Any possible differences in patient’s baseline characteristics between the ANP and GP group 

were tested with Mann-Whitney U tests for continues variables (age, chronic morbidities) and 

Chi-square tests for categorical variables (sex, polypharmacy, multimorbidity), both at the 

0.05 alpha level. To test the difference in healthcare consumption between the ANP and the 

GP group, a two-sided independent Mann-Whitney U test with a 0.05 alpha has been used. 

All statistical testing has been performed with IBM SPSS Statistics version 25.0 (Armonk, 

New York, USA). 
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Ethical issues 

This study has been conducted according to the principles of the Declaration of Helsinki 

(Version 8, 2013)36 and in accordance with the Good Clinical Practice Guideline.37 There has 

been no informed consent requested because this routine care data research was coded by 

medical file number and has been covered by the Law on Medical Treatment Agreement 

(WGBO).38 All data were handled according to the Dutch Personal Data Protection Act and 

have been stored at a secured disk.39 Data will be stored for ten years after publication.40 

 

Missing data 

As the used electronic programme for the medical files requires certain minimum standards 

for saving and automation there were no missing data. Other, at first, missing data included 

no ICPC-codes at some consultations. However, all consultations are connected with a 

diagnostic episode of care ICPC-code. Therefore these codes could be imported to resolve 

these missing values. 
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Results 

 

Participants 

During the study period, the three healthcare centers employed three ANP’s (2.1 FTE) and 

15 GP’s (8.2 FTE). The ANP’s had a mean of two (range 0-5) years of experience and the 

GP’s a mean of 9.2 (range 0-30) years of experience. From the 22160 registered patients in 

the three healthcare centers, 7883 patients (35.6%) had a consultation with the ANP or GP 

during the inclusion period,1303 patients (16.5%) visited an ANP and 6580 patients (83.5%) 

visited a GP. 

After the selection method to include patients within the ANP scope-of-practice 4549 (64.4% 

of total eligible patients) could be included and followed-up for three months. From these 

4549 patients, 865 visited an ANP and 3684 visited a GP, see figure 1 for a schematic 

flowchart. 

 

Patient characteristics 

Before the selection method, so with also patients outside the ANP scope-of-practice, there 

were significant differences for gender and age in all age groups (table 1). In the ANP group, 

patients were more often female and were younger compared to patients in the GP group. 

Age was stratified and displayed into seven, in general health common, categories (figure 2). 

Polypharmacy, with usage of more than five medications, was found at 2.1% of the patients 

in the ANP group and in 1.9% of the patients in the GP group (p=0.92).32 A significant 

difference between multimorbidity rates was found, 15% of the ANP group and 20.7% of the 

GP group had multimorbidity with the presence of two or more chronic illnesses (p<0.01). 

After performing the selection method, including only patients within the ANP scope-of-

practice, only the proportion of gender changed and became not significantly different 

anymore, all other variables did not change. 

 

Most prevalent diagnostic ICPC-codes 

In both groups, the acute upper respiratory infection was the most prevalent recorded 

diagnostic code with 3.5% of the patients from the ANP group and 1.8% of the GP group. 

Skin, respiratory and musculoskeletal illnesses were in both groups the most common codes. 

Notable is that the diagnostic code for general abdominal pain/cramps at patients in the GP 

group is seen often, but that the ANP is rarely coding it. On the other hand, the code elderly 

care/ polypharmacy is coded often in the ANP group, but hardly at the GP. The top 15 most 

prevalent ICPC codes in the ANP and GP group comprehends 20.5% of the included 

patients. The ANP group distribution includes less variability compared to the GP group 
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distribution, as can be seen by the higher percentages at the ANP group(table 2). The top 50 

recorded codes from the GP and ANP match 66%. 

 

Healthcare consumption 

A re-consultation at the practice within three months follow-up was registered at 657 patients 

(76%) in the ANP group compared to 2747 (75%) patients in the GP group. Patients in the 

ANP group had a mean of 2.48 (range 0-27) re-consultations at the practice and patients in 

the GP group a mean of 2.55 (range 0-38) re-consultations, the difference was not significant 

(table 3 and figure 3). The number of telephone and e-mail consultations at the ANP and GP 

group were also not significantly different. However, the difference at home-visits and 

referrals to other healthcare providers was significant (both p<0.01). The ANP performed 

more home-visits compared to the GP with 20 (2%) patients and 37 (1%) patients who were 

receiving an home-visit. The ANP wrote 26 (3%, range 0-5) referrals and the GP 337 (9%, 

range 0-9), which was significantly less. Only one out-of-hours contact at one patient from 

the GP group was recorded.   
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Discussion 

 

This research shows that there is no difference in number of re-consultations at three months 

follow-up at the primary healthcare practice after patients have visited initially either an ANP 

or GP for comparable illnesses. This is also the case for telephone and e-mail consultations, 

however, a difference in home-visits (more visits at the ANP group) and referrals (fewer 

referrals at the ANP group) has been observed. Patients who visited an ANP are more often 

younger and have less chronic morbidities and multimorbidity compared with patients who 

visit the GP. 

 

This research had several strengths, a strength of this study is that it had the possession of 

data from three general practices with a total of 22160 registered patients. Of these 

registered patients 36% visited the healthcenter during the three months study period. This 

can be considered as a good coverage of the primary care population, as annually 78% of 

the registered patients are visiting a GP.41  

The healthcenters are registering health records with an electronic health record which 

resulted in automated study data. Routine care data relies heavily on correct coding. As the 

study took place at an academic healthcare center, the staff is used to perform research, 

having researchers using their data and is educated to conscientiously report their 

consultations. Therefore, although this study origins from routine care data, the reliability of 

the data can be considered good. 

Another strength of this study is that it had a longitudinal design with a three months follow-

up period what, compared to previous research, is fairly long. A three month follow-up period 

has been considered as a good timeframe to include the acute phase as well as the long-

term healthcare consumption.35 

A relative frequency distribution has been chosen in order to be able to distinguish the 

similarities and differences in healthcare consumption at patients with diagnostic codes 

within the ANP scope-of-practice. An alternative would be to use the preset list of income 

complaints that the practice assistants are using to triage patients for an ANP of GP 

consultation. However, there has been deliberately chosen for this backward selection 

method because the aim was to study unmanipulated what the diagnostic codes are that the 

ANP sees in comparison with the GP. A local preset list of income complaints would not have 

been effective. Consequently, this can be considered as a strength of this study.  

 

There were also limitations, the first is marking the first patient consultation as ‘index-

consultation’ and all subsequent consults as follow-up consultations. However, it might be 
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that this first consult is not the start of an episode of care. It might be that the follow-up 

healthcare consumption does not result from the health problem in the index-consult, but 

from another, previous or future health problem. To only mark the start of a new episode of 

care as the index-consultation was, unfortunately, not possible in this routine care database 

study. On the other hand, this method also has benefits, as a consult for one health problem 

could result in other consultations for other health problems.  

The second limitation is that only three ANP’s compared to 15 GP’s could be included in this 

study and their average years of experience of the ANP’s does not reflect the average GP’s 

years of experience which also can cause bias. However, this ratio is common practice in 

primary care and reflects the current state of affairs. So far, only 10% of the ANP’s workforce 

in the Netherlands is working in primary care as this profession is still developing, the 

numbers of ANP’s as well as the average years of experience will continue to rise.9 For 

future research and as the ANP workforce grows, it would be recommended to study more 

and more experienced ANP’s. 

One of the ANP’s was involved in a proactive care program for elderly and sees elderly in a 

nursing home and therefore performed several (preventive) home-visits. As the GP’s are not 

involved in these home-visits, this might explain the higher number of home-visits at ANP 

patients. 

And last, due to only one recorded contact from one patient, the number of out-of-hours 

consultations could not be tested. It is unknown why only one contact was recorded. It could 

be because the ANP predominantly sees less complex illnesses and these illnesses induce 

not so much complaints that an out-of-hours GP consult is required. On the other hand, 

research shows that patients with less complex illnesses visit increasingly more the out-of-

hours GP service.14,42 

 

Previous systematic reviews and studies did not find a difference in number of re-

consultations or referrals to other healthcare providers at primary care patients who visited 

an ANP compared to a GP. 21,43 These studies had various follow-up times and had ANP’s 

working in different roles both in primary and secondary care. Most studies had a follow-up of 

two weeks, a few for one year. The ANP was either the fully primary healthcare provider13 or, 

the study was not based on ANP’s but on nurses with extra courses.44,45 This new study adds 

information that ANP’s can help reduce referrals towards other healthcare professions, 

referrals that might be medically unnecessary.26 Unnecessary referrals are a major expense 

for the healthcare system, they are often written to reassure the patient or due to the 

healthcare provider’s perceived deficient of knowledge.46 A possible explanation for fewer 

referrals in the ANP group might be that ANP’s are providing more health education and self-

management advice which comforts and reassures the patient and might reduce medical 
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unnecessary referrals.47 Previous studies also shows that ANP’s are more adherent to 

protocols and therefore write fewer referrals when it isn’t strictly medical necessary.47,48 

 

In the top 50 most prevalent ICPC codes 66% of the ANP and GP registered codes match. 

This study confirms previous research in the out-of-office GP service that there is a lot of 

overlap in recorded ICPC-codes between the ANP and GP (75% was found in Biezen et 

al).14 This research has not proven that all these 66% of patients consultations can be 

performed by an ANP. More research is necessary to find the ideal ANP:GP workforce ratio.  

 

In this study, the patient characteristics of the ANP group differed significantly from the GP 

group. This implies that even though the ANP and GP are seeing patients with comparable 

diagnostic codes, the patients are not comparable. The patients in the GP group suffered 

more often from chronic morbidities and multimorbidity compared with patients in the ANP 

group. As multimorbidity can increase healthcare consumption it might be that this has 

created bias in this study.49,50 In another Dutch research at an out-of-hours GP-service, the 

ANP’s could choose their own patients from a list.14 This study also found that GP’s more 

often see older patients with higher complexities. In this current study the practice assistants 

triaged to which healthcare provider the patient went, but also the patient’s prevalence might 

have been influential. Patients may prefer an appointment at short notice and can, therefore, 

have a preference for the ANP, who is more often quickly available15,16. But patients also 

want to see a small number of healthcare providers and therefore might have a prevalence 

for their familiar GP. Especially if these patients see their GP’s more often for their chronic 

illnesses, it might be that these patients want to see the GP for low complexity illnesses as 

well. Previously performed research showed a good patient acceptability of ANP’s in primary 

care, but the influence between patient characteristics and acceptability has not been studied 

yet.15,51 

 

This study shows that substitution of care from the GP to the ANP in primary care results in 

the same number of consultations at three months follow-up in both patient groups. Patients 

in the ANP group received fewer referrals to other healthcare providers compared to patients 

in the GP group. Although patients in the ANP and GP group have the same number of 

consultations, the patients in the GP group tend to be older, have more chronic diseases and 

had more often multimorbidity. Further research should focus on the association of different 

patient characteristics of patients who visit an ANP or GP and the healthcare consumption 

that results from this and the ideal ANP:GP workforce ratio.  
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Figure 1    Flow diagram of the study 

1 Patient characteristics I include all patients who had a consultation with an ANP or GP during the 
inclusion period 
2 Patient characteristics II include all selected patients (ANP and GP) within the ANP scope-of-practice  
3 A joint relative frequency distribution has been made with the index-consult ICPC diagnostic codes 
with an ANP:GP ratio of 2:1 with the aim to predominantly include patients with illnesses within the 
ANP scope-of-practice. This method has been combined with a minimum of three patients per illness 
and discipline. Illnesses and therefore patients below this minimum were excluded. 
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Table 1    Patient characteristics  
All patients  

patient characteristics I1 

Included patients  
patient characteristics II2 

 
ANP (n=3, 
2,1 FTE) 

GP (n=14, 
8.2FTE) 

p-value ANP (n=3, 
2,1 FTE) 

GP (n=14, 
8.2FTE) 

p-value 

       

Patients, n 1303 6580 
 

865 3684 
 

Female (%) 53.6 59.3 <0.016 54.7 57.9 0.096 

Age, years, median 
(range) 

32 (0-96) 36 (0-96) <0.017 31 (0-94) 35 (0-96) <0.017 

   0-4 (%) 15 8 
 

16 9 
 

   5-14 (%) 13 13 
 

14 15 
 

   15-24 (%) 7 10 
 

7 10 
 

   25-44 (%) 39 34 
 

38 33 
 

   45-64 (%) 16 25 
 

15 24 
 

   65-74 (%) 5 6 
 

5 6 
 

   75+ (%) 5 4 
 

4 3 
 

Polypharmacy3, % 2.1 1.9 0.716 1.7 1.7 0.926 

Chronic morbidities4, 
mean (range) 

5.2 (0-10) 6.7 (0-14) 0.057 0.66 (0-10) 0.84 (0-14) <0.017 

Multimorbidity5, (%) 15.7 20.7 <0.016 13.8 19.4 <0.016 
 

1 Patient characteristics I include all patients who had a consultation with an ANP or GP during the 
inclusion period 
2 Patient characteristics II include all selected patients (ANP and GP) within the ANP scope-of-practice  
3 ≥5 chronic medications 
4 Chronic morbidities derived from Oostrom et al33 
5 ≥ 2 chronic morbidities 
6 Chi-square 
7 Mann-Whitney U 
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Figure 2    Age per healthcare provider grouped in seven commonly used age groups. 
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Table 2    Top 15 ICPC codes 

  Top 15 ICPC diagnoses per healthcare provider 

  unmatched 

  ANP n=1303 GP n= 6580 

    n (%)   n (%) 

1 
R74 - Upper respiratory 
infection acute 

45 (3,5%) 
R74 - Upper respiratory infection 
acute 

119 (1,8%) 

2 R05 - Cough 33 (2,6%) A97 - No disease1 118 (1,8%) 

3 S74 - Dermatophytosis 30 (2,4%) S74 - Dermatophytosis 110 (1,7%) 

4 H70 - Otitis externa 28 (2,2%) 
A04 - Weakness/tiredness 
general 

108 (1.7%) 

5 A97 - No disease1 24 (1,9%) R05 - Cough 97 (1.5%) 

6 S84 - Impetigo 21 (1,7%) 
L17 - Foot/toe 
symptom/complaint 

82 (1.3%) 

7 
A49 - Elderly care/ 
polypharmacy 

21 (1,7%) S99 - Skin disease, other 76 (1.2%) 

8 
L03 - Low back 
symptom/complaint 

20 (1,6%) 
L99 - Musculoskeletal disease, 
other 

74 (1.1%) 

9 
L99 - Musculoskeletal disease, 
other 

19 (1,1%) L04 - Chest symptom/complaint 74 (1.1%) 

10 
H71 - Otitis media 
acuta/myringitis 

19 (1,5%) S88 - Dermatitis contact/allergic 73 (1.1%) 

11 S87 - Dermatitis/atopic eczema 17 (1,3%) L15 - Knee symptom/complaint 72 (1.1%) 

12 
F72 - Blepharitis/ 
hordeolum/chalazion 

16 (1,3%) S87 - Dermatitis/atopic eczema 69 (1.1%) 

13 
A04 - Weakness/tiredness 
general 

15 (1,2%) S82 - Naevus/mole 69 (1,1%) 

14 R96 - Asthma 15 (1,2%) 
D01 - Abdominal pain/cramps 
general 

69 (1,1%) 

15 
L81 - Injury musculoskeletal 
NOS 

15 (1,2%) 
L08 - Shoulder 
symptom/complaint 

68 (1,1%) 
 

 

1 No disease includes children’s wish and preventive consultations such as vaccinations but has also been used as an 

alternative if there is no diagnostic illness code appropriate, but a code is mandatory for saving in the electronic health 

records. 
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Table 3    Healthcare consumption 

 ANP n= 865 GP n= 3684 p-value 

 n (%) mean (range) n (%) mean (range)  
Re-consultation 657 (76%) 2.48 (0-27) 2747 (75%) 2.55 (0-38) 0.772 

Home-visits 20 (2%) 0.06 (0-13) 37 (1%) 0.03 (0-17) <0.01 

Telephone 252 ( 29%) 0.53 (0-14) 1048 (28%) 0.52 (0-16) 0.652 

E-mail 4 (0.4%) 0.00 (0-3) 6 (0.2%) 0.00 (0-6) 0.23 

Out-of-hours GP contacts 0 (0%)  1 (0%)  NA1  

Referrals to other healthcare 
providers 

26 (3%) 0.05 (0-5) 337 (9%) 0.14 (0-9) <0.01 
 

 
1To few events to calculate a p-value 

 

 

 

 

 
Figure 3    Mean consultations and 95% CI 
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