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Abstract 

Background. Continuity of care could reduce health care consumption by patients and reduce the 
number of referrals to specialist care, but it is unknown if there is a difference in referral rates to 
specific medical specialties.
Aim. We aimed to determine the relationship between continuity of care and both the referral 
rate (referrals per patient per year) and the medical specialties for which this relationship was 
strongest.
Design and setting. A retrospective cohort study of 19 333 patients in primary care in the north of 
the Netherlands.
Method. Patients with at least two contacts with a general practitioner (GP) over a 2-year period 
(2013–2014) were included. The number of contacts with their own or other GPs were calculated, 
and referral rates were determined. Continuity of care was included as a dichotomous variable 
(absent or present).
Results. The odds of being referred were higher for older patients, females and patients with more 
practitioner contacts. However, the presence of continuity of care was associated with the highest 
odds of referral. The referral rate was significantly highest for patients with continuity of care when 
referred to paediatrics, as well as for patients without continuity of care who were referred to 
gastroenterology, ophthalmology and psychiatry.
Conclusion. Increased continuity of care decreases referral to specialist care, most notably for 
referrals to paediatrics. Despite continued pressures on continuity of care, policy makers should 
invest in this cornerstone of primary care to temper health care expenditures.

Keywords:  Continuity of care, consultation, doctor–patient relationship, primary care, practice management.

Introduction

As health care costs rise, an increasingly greater proportion of the 
gross domestic product is spent on health care (1). In this context, 
policy makers must try to restrain budgets, and this can be achieved 
by ensuring a strong primary care system (2,3) in which the gen-
eral practitioner (GP) is a gatekeeper for referral to specialist care in 
hospital on either an outpatient or acute basis (4). The Netherlands 
adopted this model for primary care some time ago, with patients 
managed by a single GP who is considered their ‘own’ GP.

It is acknowledged that health care costs can be reduced if GPs 
can prevent unnecessary referrals to specialist care. Continuity of 
care, which is regarded a cornerstone of primary health care (4), can 
achieve this goal (5) by developing a strong relationship between 
GP and patient beyond a single illness episode (6). There are also 
several dimensions to continuity of care: informational (availabil-
ity of patients’ records), longitudinal (long-term relationship) and 
interpersonal (relation with the same GP) continuity (6). In previous 
literature, it has been hypothesized that familiarity between patient 
and GP, achieved through interpersonal and longitudinal continuity, 
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means that reassurance and treatment by the GP will be more effec-
tive (7). This is because the GP is better able to interpret the patients’ 
symptoms with the benefit of knowing the premorbid status.

When present, continuity of care can moderate the numbers of 
unnecessary hospitalizations (7–11), and improve confidence and sat-
isfaction with GP care (7,12–15). In addition, continuity of care may 
reduce health care costs (16,17). For example, continuity of care was 
shown to reduce the number of hospital referrals in Norway (18), 
while the absence of continuity of care was associated with more spe-
cialist care per patient and higher health care costs in the USA (19,20). 
However, it is unknown if these effects are present in the Dutch pri-
mary health care system. It is also unknown whether continuity of 
care has more of an impact on referral to certain specialties over oth-
ers. For example, an illness and the need for referral can be better 
defined in surgical specialties and referral might be less dependent of 
the GP, whereas illness and the need for specialist referral could be 
less clear for other symptoms, such as medically unexplained physical 
symptoms (MUPS), and these might be affected by continuity of care.

This study was performed to analyze two research questions. First, 
we aimed to determine the relationship between continuity of care 
and the referral rate (number of referrals per patient per year); second, 
we wanted to know the medical specialties for which this relationship 
was strongest. These research questions were analyzed in the Dutch 
primary care setting, where research on this topic is lacking.

Methods

Design
We conducted a retrospective cohort study using data from the 
Registration Network Groningen (RNG) for patient contacts from 
three large primary care centres in the north of the Netherlands. All 
patient contacts are coded based on International Classification of 
Primary Care codes for ~30 000 patients treated by an average of 17 
GPs. The register has been shown to be representative of the national 
population (21).

Patients
Patients were included in the cohort when they had two or more face-
to-face contacts with a GP from their practice during a 2-year period 
(2013–2014). Patients with one or no contact were excluded on the 
assumption that they would not have established a good relationship 
with their GP. We included both consultations at the practice and 
home visits, but excluded telephone calls and e-mail consultations 
because they could not be reliably traced to a specific GP.

For every patient, we collected data about their demographics 
(age and sex) and the number of contacts with a GP. We determined 
the number of contacts that patients had with both the GP they 
were registered to (i.e. their ‘own’ GP) and with other GPs. Finally, 
we determined the number of referrals per patient during the study 
period, as well as the medical specialty to which they were referred. 
When there were fewer than 50 referrals to a medical specialty dur-
ing the 2-year study period, that specialty was not analyzed in the 
second part of the analysis (the relation between continuity of care 
and medical specialty).

Continuity of care was included as a dichotomous variable: it 
was defined as present when the patient only had face-to-face con-
tacts with their own GP during the 2-year period, and absent when 
the patient had one or more contacts with another GP. This defini-
tion was consisted with that used in previous research (11,18). We 
also calculated a continuity of care percentage to measure the dif-
ference in continuity of care for patients referred, or not, to each 

specialty. This continuity of care percentage was calculated as the 
proportion of contacts with the patients’ own GP from the total 
number of contacts.

Main and secondary outcome measures
The main outcome measure was the referral rate, defined as the num-
ber of referrals per patient per year. These referrals comprised those 
to specialist care for outpatient consultations or treatment, as well 
as those for hospitalization in cases of acute illnesses. The secondary 
outcome was the medical specialty to which patients were referred.

Statistical analysis
We used descriptive statistics to report the patients’ age, sex and 
number and type of referrals. The main outcome measure (number 
of referrals) was not normally distributed, so we used a Poisson 
regression analysis to determine the relation with continuity of care 
(dichotomous variable: 1 = continuity of care; 0 = no continuity of 
care). The relation between the number of referrals and continuity of 
care was adjusted for age, sex and the number of contacts with GPs. 
Odds ratios (ORs) and 95% confidence intervals (95% CIs) were 
calculated. In this analysis, the significance level was set at P < 0.05. 
Next, we tested whether the continuity of care percentage of referred 
patients was different to that of non-referred patients. Because this 
outcome was normally distributed, a student t-test could be used to 
assess significance, though we used Bonferroni correction for multi-
ple testing. There were 21 medical specialties, so a significance level 
of P < 0.002381 (0.05/21) was applied. All statistical analyses were 
performed using IBM SPSS, Version 20.0 (IBM Corp., Armonk, NY).

Results

Demographic patient data are presented in Table 1. After excluding 
patients with fewer than two GP contacts during the study period, 
19 333 patients remained in the dataset. These patients visited their 
GPs an average of 5.67 times (range, 2–84 times) in 2  years. For 
every 100 patients per year, there was an average of 41.5 referrals 
to specialist care (i.e. [0.83/2]*100). Approximately one-quarter of 
patients only had contact with their own GP, indicating that continu-
ity of care was present.

The relationships between continuity of care, patient characteristics 
and all referrals are presented in Table 2. The odds for being referred 
were higher for older patients, females and patients with a higher num-
ber of contacts with the GP. Continuity of care was the strongest pre-
dictor of number of referrals (OR: 0.817), when corrected for relevant 
characteristics. When continuity of care was present, the odds to be 
referred were lower than when continuity of care was absent.

Table 1. Demographic patient data of 19 333 patients with two or 
more contacts, 2013–2014

Factor N (%)

Age 42.0 (±22.9)
Sex (female) 10 836 (56.0%)
Contactsa (2-year period) 5.67 (4.8)
Number of referrals (2-year period) per patient 0.83 (1.1)
Continuity of care
 Present 4910 (25.4%)
 Absent 14 423 (74.6%)

Data are presented as mean (SD) or number (%).
aPatients with <2 contacts during a 2-year period were excluded.
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Table  3 presents the difference in continuity of care by refer-
ral to different medical specialties. As shown, the number of refer-
rals increased for gastroenterology, ophthalmology and psychiatry 
when continuity of care was high. However, the number of referrals 
increased for paediatrics when continuity of care was low.

Discussion

Summary
We found that there was a statistically significant relationship between 
the referral rate and continuity of care. Patients that were only seen 
by their own GP during the 2-year study period were almost 20% 
less likely to be referred to specialist care than patients who were 
also seen by other GPs (OR: 0.817). Specifically, the referral rate was 
higher for paediatrics when continuity of care was not present, while 
patients were more likely to be referred to gastroenterology, ophthal-
mology and psychiatry when continuity of care was present.

Strengths and limitations
This study included almost 20 000 patients from a representative 
sample of the Dutch population (21). We included all patients and 
only used the electronic patient file as the source of data, in contrast 
to a previous study that only included patients older than 30 years 
and relied on patient recollection (18). We think that this resulted 
in data that are more comprehensive, representative and reliable. 
Indeed, the RNG is itself known to be a reliable and accurate data 
source, as proven over many years. These factors will have improved 
the reliability and generalizability of our study.

Despite the strengths, there were several limitations. We could 
not correct for some patient factors that influence the referral 
rate, such as income, education, comorbidity and self-rated health. 
Organizational factors may also affect the referral rate, including 
the characteristics of the GPs office, the age and the experience of 
the GP and the availability of a specialist outpatient service or hos-
pital. In addition, we did not examine the effects of partial conti-
nuity of care; i.e. continuity of care provided consistently by two 
GPs who share responsibility, which might also temper the referral 
rate. Finally, we did not include the various patient contacts with 
other personnel in the general practice, which is important because 
contact with a medical assistant or primary care nurse can affect 
continuity of care.

Comparisons with existing literature
The results of this study are supported by the existing literature, which 
have shown statistically significant lower referral rates in patients 
when continuity of care (18–20). But, in these studies, continuity of 
care was defined by its longitudinal dimension (long-term relation-
ship) or its interpersonal dimension (always the same GP). This study 

Table 2. Relation between continuity of care, demographic factors 
and number of referrals of 19 333 patients with two or more con-
tacts, 2013–2014

OR 95% CI P value

Sex (male) 0.960 0.930–0.991 0.011
Age 1.006 1.005–1.007 <0.001
Number of contacts 1.050 1.048–1.052 <0.001
Continuity of care (present) 0.817 0.785–0.851 <0.001

CI, confidence interval; OR, odds ratio.

Table 3. Mean number of referrals to medical specialties of 19 333 patients with two or more contacts, 2013–2014

Continuity of care  
when referred

Continuity of care 
when not referred

Mean difference 95% confidence 
interval

P value

Lower Upper

Anaesthesiology 0.68 0.60 0.076 −0.016 0.169 0.107
Cardiology 0.62 0.60 0.016 −0.013 0.046 0.269
Surgery 0.60 0.61 −0.006 −0.030 0.019 0.642
Dermatology 0.64 0.60 0.035 0.151 0.056 0.002
Gynaecology 0.63 0.61 −0.233 −0.002 0.049 0.076
Internal medicine 0.62 0.61 0.007 −0.022 0.037 0.636
Dental surgery 0.58 0.61 −0.026 −0.104 0.052 0.511
ENT medicine 0.60 0.61 −0.007 −0.028 0.015 0.538
Neurology 0.65 0.61 0.040 0.014 0.066 0.003
Pulmonology 0.61 0.61 0.002 −0.041 0.045 0.922
Gastroenterology 0.66 0.61 0.053 0.021 0.086 0.001*
Ophthalmology 0.66 0.61 0.054 0.034 0.074 <0.001*
Orthopaedics 0.62 0.61 0.012 −0.011 0.035 0.296
Plastic surgery 0.62 0.61 0.009 −0.029 0.047 0.641
Paediatrics 0.54 0.61 −0.073 −0.113 −0.034 <0.001**
Psychiatry 0.65 0.61 0.043 0.018 0.069 0.001*
Rheumatology 0.62 0.61 0.015 −0.040 0.070 0.599
Rehabilitation medicine 0.63 0.61 0.020 −0.023 0.062 0.372
Sports medicine 0.52 0.61 −0.086 −0.167 −0.005 0.036
Urology 0.63 0.61 0.025 −0.007 0.056 0.122
Vascular surgery 0.64 0.61 0.030 −0.042 0.102 0.412

Mean percentage continuity of care when patients were either referred or not referred to specialist care.
*P < 0.002381; continuity of care when referred higher than continuity of care when not referred.
**P < 0.002381; continuity of care when referred lower than continuity of care when not referred.
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is the first to have combined both the longitudinal (2 years) and inter-
personal (only 1 GP) dimensions to explain the effect of continuity of 
care on the referral rate. Our outcomes support the hypothesis that 
providing continuity of care can reduce the number of referrals to spe-
cialist care, which ultimately could lead to more appropriate care and 
reduced health care costs, as previously hypothesized by O’Donnell 
(5). This is relevant to the Dutch primary care system which promotes 
a longitudinal and interpersonal relationship between patient and GP. 
However, the results of this study can potentially be generalized to 
other countries with a similar primary care system.

Despite the evidence that continuity of care can decrease referral 
rates, there are several threats that must be considered. Over the last 
decade, e.g. increasing number of medical students and primary care 
practitioners have been female (22,23). Unfortunately, while it is true 
that female GPs bring many benefits to primary care, they are less 
likely to work full time and are also less willing to be self-employed 
(24). Another threat is the growth in demand for a 24/7 economy, 
which increasingly places pressure on GPs to offer out-of-hours ser-
vices (25). These developments threaten continuity of care because 
patients are less likely to be able to visit their own GP only.

In this study, we also analyzed the relationship between con-
tinuity of care and medical specialty. An interesting finding was 
that patients were more often referred to paediatrics when con-
tinuity of care was absent, possibly because children’s parents had 
a lack of trust and confidence in an unfamiliar GP. Equally, this 
could be because of the inability of that GP to reassure the patient 
or interpret the symptoms when the patient and his or her parents 
were not known to them through continuity of care. By contrast, 
we found that patients were more often referred to gastroenter-
ology, ophthalmology and psychiatry when continuity of care was 
present. This could be because many referrals for these special-
ties were not urgent and patients were willing to wait for their 
own GP to be consulted before referral. For example, this might 
have applied to chronic abdominal pain and rectal bleeding for 
gastroenterology, cataracts for ophthalmology and depressive or 
anxiety disorders for psychiatry. The lack of a qualitative aspect 
to this study means that we may have missed other plausible 
explanations.

Implications for practice
Continuity of care is associated with fewer referrals for hospital 
care, and this effect is largest for referrals to paediatrics. Overall, 
the results of this study support the importance of continuity of 
care. Despite organizational changes in primary care—such as the 
increase in the number of part-time GPs and the greater expectations 
for longer opening hours—placing increased pressure on continuity 
of care, policy makers should invest in this cornerstone of primary 
care to moderate avoidable health care costs. Our findings should 
also be used to educate trainees and experienced clinicians alike that 
maintaining continuity of care and building long-term relationships 
with a patient can reduce unnecessary referrals.
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