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ABSTRACT
Objectives Patients may benefit from continuity of care
by a personal physician general practitioner (GP), but there
are few studies on consequences of a break in continuity
of GP. Investigate how a sudden discontinuity of GP care
affects their list patients’ regular GP consultations, out-
of-hours consultations and acute hospital admissions,
including admissions for ambulatory care sensitive
conditions (ACSC).
Design Cohort study linking person-level national register
data on use of health services and GP affiliation with data
on GP activity and GP characteristics.
Setting Primary care.
Participants 2 409 409 Norwegians assigned to the
patient lists of 2560 regular GPs who, after 12 months
of stable practice, had a sudden discontinuity of practice
lasting two or more months between 2007 and 2017.
Primary and secondary outcome measures Monthly GP
consultations, out-of-hours consultations, acute hospital
admissions and ACSC admissions in periods during and
12 months after the discontinuity, compared with the
12-month period before the discontinuity using logistic
regression models.
Results All patient age groups had a 3%–5% decreased
odds of monthly regular GP consultations during the
discontinuity. Odds of monthly out-of-hours consultations
increased 2%–6% during the discontinuity for all adult age
groups. A 7%–9% increase in odds of ACSC admissions
during the period 1–6 months after discontinuity was
indicated in patients over the age of 65, but in general little
or no change in acute hospital admissions was observed
during or after the period of discontinuity.
Conclusions Modest changes in health service use
were observed during and after a sudden discontinuity in
practice among patients with a previously stable regular
GP. Older patients seem sensitive to increased acute
hospital admissions in the absence of their personal GP.

BACKGROUND
Loosing access to your general practitioner (GP) can be emotionally stressful,1
and patients can be vulnerable during the

Strengths and limitations of this study
►► This study was based on person-level registry data

on the entire Norwegian population and their general
practitioners (GPs) in the period 2007–2017.
►► We had exact dates and objectivity in the ascertainment of outcomes (GP consultations, out-of-hours
consultations, acute hospital admissions) and strict
criteria for exposure (discontinuity of GP care).
►► By following the same patient population over time,
we eliminated time-invariant or slow-varying confounding factors related to the composition of patient groups.
►► It is possible that the consequences of discontinuity
would differ according to the causes of the break,
which we were unable to measure due to lack of
data.

transition of care from one GP to another.2
Some discontinuities of GP practice are inevitable, as GPs retire, get sick and take parental
leave. A study on American patients forced
to change their physician due to healthcare
insurance changes, indicated this disruption to be damaging to the patient receipt of
quality GP care.3 Continuity of care is a core
value of primary care and general practice,
including personal, informational and managerial aspects of continuity.4 An extensive
literature suggest that high continuity of care
in general practice reduces hospital admissions,5–12 readmissions,13 out-of-hours service
visits,14–16 mortality17–20 and healthcare costs,21
but there is little research on how a break in
this continuity of care affect patients.
Patients who experience such discontinuity may have reduced access to regular
GPs during office hours and shift to out-of-
hours services. Also, not being able to see
their regular GP could lead to an increase in
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out-of-hours services (partly staffed by regular GPs) for
emergency medical help. Like the UK,25 Norway practices
a high level of primary care gatekeeping. Specialist care is
generally possible only after a referral from a GP, except
for emergency admissions. Health services coverage is
universal for all Norwegian residents. Most GPs work in
group practices (on average 93% in 2010–2019),26 most
as self-
employed (reimbursed by the national insurance system in addition to out-of-pocket payments from
patients) and some on fixed salary from the municipality.
The use of locums is increasing in Norway. Last quartal of
2018, 21% of all GP practises had been served by a locum,
steadily increasing from 12.4% in 2016 (no older data
available).27
Study design and data
This study has a longitudinal design with person-level
data from Norwegian national registers on the entire
population during the period 2007–2017. We combined
demographical information from Statistics Norway28 with
several Norwegian national registers: the Control and
Payment of Health Reimbursement register (KUHR)29
(on regular and out-
of-
hours consultations with GPs),
the Norwegian GP Register30 (on GP affiliation, patient
list information, individual GP characteristics) and the
Norwegian Patient Register31 (on acute hospital admissions). Linkage of person-level data from different sources
was possible by the identification number unique to all
Norwegian inhabitants. Individuals were linked to their
appointed regular GP, and each GP’s doctor ID allowed
identification of GP activity and characteristics.

METHODS
The Norwegian context
Primary care in Norway is organised by the municipalities
and includes regular GP services during office hours and

Study population
The study population comprised all persons registered as
list patients of the GPs with an episode of practice discontinuity (GP population) during the month 12 months prior
to the time of discontinuity (population in figure 1A).

Figure 1 Illustration of study design and timeline for (A) study population and GPs, (B) definition of control period (12 months
of stable GP activity on own patient list), exposure time periods during (3-month period defined discontinuity with at least 2
months with no/low activity (X)), 1–6 months after discontinuity and 7–12 months after discontinuity and (C) patient outcome
assessment (four outcomes) in our four defined periods. ACSC, ambulatory care sensitive conditions; GP, general practitioner;
OOH, out-of-hours.
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avoidable hospital admissions, as the regular GP would
be better suited to do a proper assessment of both the
medical conditions and the patient’s total situation,
including alternatives to hospital admission.
The establishment of the Norwegian regular GP scheme
in 2001 introduced a structural emphasis on continuity of
GP care by entitling all inhabitants to a regular GP within
a list-
based system,22 aiming to ensure health services
with high availability and continuity for all inhabitants,
including vulnerable and marginalised groups.23 This
system has shown the ability to provide a high degree of
personal GP continuity.24
We used Norwegian register data to design a study
comparing healthcare use in populations differing in
the continuity of GP care. We identified all registered list
patients of contracted GPs with a stable practice pattern
who suddenly stopped meeting patients for at least 2
months. Regardless of the reasons for such GP discontinuity, the list patients had to seek help from other
physicians in the period when their GP was temporarily
or permanently gone. Synchronisation of all patient
timelines when their GP had a discontinuity of practice
allowed us to assess the use of primary and specialist
healthcare services around the time of discontinuity—
comparing the entire patient population during and
after the discontinuity to itself during a control period
before the discontinuity. Thus, the study aimed to investigate if exposure to GP discontinuity would decrease
patients’ use of any regular GP but increase their use of
the out-of-hours services and potentially also the need
for acute hospital admissions.

Open access

Exposure time periods
We defined three exposure periods in relation to the
time of discontinuity (exposure in figure 1B); the period
defining the discontinuity itself (two consecutive months
with no/low practice and the preceding month, a likely
starting point of the break since GP activity was measured
by calendar month) and the 12 following months divided
into two 6-month periods. The period before discontinuity served as a control/comparison period.
Outcome/Healthcare use and follow-up
Our main outcomes were patients’ monthly regular GP
consultations, out-of-hours consultations, acute hospital
admissions and ambulatory care sensitive conditions
(ACSC) admissions. Patient follow-up started 12 months
before the discontinuity when identified as list patient of
GPs with a later practice discontinuity.
For each patient, healthcare use was assessed during 27
consecutive months (dichotomised measure of use/no
use for each month (figure 1C))—providing 27 monthly
repeated observations per patient unless they died or
emigrated. Regular and out-
of-
hours GP consultations
were identified by the reimbursement code for a regular
GP consultation (code 2ad32) and a GP consultation
Skarshaug LJ, et al. BMJ Open 2021;11:e042391. doi:10.1136/bmjopen-2020-042391

outside normal working hours (code 2ak32) from 2006
to 2017. Acute (unplanned) hospital admissions were
identified in the Norwegian Patient Registry from 2008
to 2016, using the dates of admission and discharge for
hospital stays that were coded as acute.31 We also used
International Classification of Disease (ICD-10) diagnosis
codes to identify hospital stays for ACSC. These are conditions for which hospitalisation is thought to be avoidable
with the application of preventive care and early disease
management, usually delivered in ambulatory settings.33
We included chronic conditions for which effective
management prevents flare-ups (angina pectoris, asthma,
chronic obstructive pulmonary disease, congestive heart
failure, convulsions/epilepsy, diabetes complications,
hypertension, iron deficiency anaemia), acute conditions for which early intervention may prevent more
serious progression (ear, nose and throat infections,
cellulitis, pyelonephritis, dehydration/gastroenteritis,
pelvic inflammatory disease, gangrene, dental conditions,
nutritional deficiencies, perforated/bleeding ulcer) and
vaccine-
preventable conditions (Influenza, pneumonia
and other)—using National Health Service Digital’s
ICD-10 codes for ACSC episodes.34
Covariates
We collected information on patient birth year, sex,
education and date for migration or death from Statistics Norway.28 The highest achieved level of education
by 2016 was measured in three categories: ‘no/primary
school’, ‘secondary school’ and ‘college/university’.
GP characteristics before the episode of discontinuity
(assessed in the first month of the control period, 12
months before the discontinuity) were available from the
Norwegian GP Register31 and included the GPs’ sex and
age, list size and municipality. Information on patient
health prior to follow-up was collected by monthly assessments of selected health indicators from the KUHR29 and
the Norwegian Patient Register.31
Analyses
We used generalised estimation equation 35 models with
repeated (maximum 27) monthly observations within
patients within GPs, to estimate ORs of monthly use of
health services during the three exposure periods (at
the time of discontinuity, 1–6 months after and 7–12
months after), comparing the patient population with
itself during the control period before discontinuity
(12-month period before). Analyses were repeated for
each of the four outcome measures; monthly regular
GP consultations, out-
of-
hours consultations, acute
hospital admissions and ACSC admissions. Patients were
divided into categories according to their age at discontinuity (0–18, 19–44, 45–64, 65–79 and 80+ years), and
all analyses were repeated for each category separately.
We adjusted for patient sex and the patient age (in years,
categorical variable) at baseline within each age group.
We also adjusted for observation calendar month (categorical variable) and calendar year (categorical variable)
3
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Each time a GP is in contact with a patient, a claim for
reimbursement is submitted to the Norwegian Health
Economics Administration . This claim includes patient
ID, time, type of contact, patient diagnosis and information about the GP. These claims are collected in the KUHR
database—where both individual patients and doctors
may be identified through identification numbers.
For all GPs, we assessed the number of submitted reimbursement claims for ordinary consultations (code 2ad)
in the KUHR data each month in the period 2007–2017.
We linked the monthly registrations on consultation
activity to monthly information on the GP practice characteristics from the Norwegian GP Register. Episodes of
two or more consecutive months with less than 10 consultations per month were identified as discontinuities (see
figure 1).
We only included episodes of discontinuity for regular
GPs registered as owners of lists identified with a unique
list ID (excluding locums, interns, number of GP
episodes=5610) and who had a stable practice on that
same list during at least 12 months prior to the break,
and none of these months with less than 10 consultations
(excluding 2694 episodes). Furthermore, we excluded
326 episodes for GPs registered with short lists (<500
patients) or low activity during the 12 months before
the break (<1000 consultations or ratio <1 for the total
number of consultations the last 12 months/registered
list size). For each doctor, we only kept the first episode of
discontinuity (whereas patients could experience several
episodes), removing 492 episodes. The final study population consisted of 2560 GP’s and all patients registered
on their lists at the time point 12 months before the
discontinuity—in total 2 862 717 patient episodes.

Open access

Patient and public involvement
Patients and/or the public were not involved in the development of the research question, study design or interpretation of the data.

RESULTS
In the period 2007–2016, a total of 2 409 409 patients were
registered as list patients of our selection of 2560 unique
regular GPs with a stable practice, but who 12 months
later had an episode of discontinuity. The number of
patient episodes of discontinuity was 2 862 717, as each
patient could experience several episodes of discontinuity related to different GPs; 85% had one episode, 99%
had one or two episodes, and the maximum number of
episodes was five (data not shown). For baseline GP and
patient characteristics, see table 1. Patient healthcare use
during the year prior to follow-up is available as online
supplemental table 1.
As seen in table 2, patients in all age groups had a
3%–5% decreased odds of monthly regular GP consultation during the discontinuity, compared with the control
period before the discontinuity. Most age groups then
had a normalisation after the discontinuity. Compared
with the control period before the discontinuity, all adult
age groups had a 2%–6% increased odds of monthly out-
of-
hours consultations during the discontinuity, which
4

remained elevated after the discontinuity for most age
groups. In general, there was little or no difference in
acute hospital admissions during or after the period of
discontinuity, but some evidence of an increase in ACSC
admissions after discontinuity in patients over the age
of 65. In the age group 65–79 years, the odds for ACSC
admissions increased 7%–11% after discontinuity (OR
1.07, 95% CI 1.01 to 1.14 and OR 1.11, 95% CI 1.01
to 1.21 for periods 1–6 months and 7–12 months after
discontinuity) compared with the period before discontinuity. These findings are also illustrated by the estimated
absolute levels of healthcare use (regular GP consultation, out-of-hours consultation, acute hospital admission
and ACSC admission) for each month during follow-up
in online supplemental figures 2–5. These figures show
the underlying trends for each age group, in addition
to level changes of healthcare use during and after the
discontinuity, corresponding to main findings (table 2).
Subgroup analysis
Separate analyses on subgroups according to patient
health status prior to follow-up (hypertension, ischaemic
heart disease, mental illness and previously hospitalised)
are shown in online supplemental tables 2–4). Compared
with the main analysis, the subgroup analysis on patients
with hypertension and ischaemic heart disease showed
only marginal differences, but with somewhat more
decreased OR of GP consultations during discontinuity,
followed by normalisation. Patients with previous hypertension aged 65–79 had an increasing OR for out-of-hours
consultations during and after discontinuity. For example,
in the main analysis patients aged 65–79 had an OR 1.06
(95% CI 1.02 to 1.09) for monthly out-of-hours consultations 1–6 months after discontinuity, whereas patients
with hypertension had an OR 1.13 (95% CI 1.02 to 1.24).
For patients with previous ischaemic heart disease the
largest differences between main and subgroup analyses
applied to those aged 45–64 years who had decreased
OR for ACSC acute hospital admissions during and the
first period after discontinuity in the subgroup analysis,
whereas those aged 65–79 years had more increased OR
for ACSC acute hospital admissions in the subgroup analysis, compared with the main analysis. Previously hospitalised in the age group 80+ had increased OR for acute
hospital admissions compared with patients included
in the main analysis, particularly ACSC admissions. For
example, in the main analysis, patients aged 80+ had an
OR 1.09 (95% CI 1.02 to 1.16) for monthly ACSC hospital
admissions 1–6 months after discontinuity, whereas previously hospitalised patients had an OR 1.24 (95% CI 1.08
to 1.43).
DISCUSSION
Summary
In this study, we followed all Norwegian inhabitants registered as list patients of stable practising GPs who experienced one or more episodes of sudden discontinuity
Skarshaug LJ, et al. BMJ Open 2021;11:e042391. doi:10.1136/bmjopen-2020-042391
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in order to take into account confounding from periodic
and secular trends. Finally, we adjusted for increasing
age (time passing) during follow-up (continuous variable
measuring number of months after follow-up (ranging
from 0 to 27 months) in order to adjust for confounding
by increasing age within the follow-up period, since age is
likely to increase use of services rapidly among the elderly.
In addition, we performed analyses on the patient
subgroups with hypertension, ischaemic heart disease,
mental illness and prior hospital stay. Patient’s health
status was assessed during a 12-month period prior to the
control period (for these analyses defined by the 6-month
period before discontinuity, see online supplemental
figure 1). We identified four subgroups for which we
considered continuity of care to be of particular benefit:
(1) Hypertension—all patients having one or more diagnoses of hypertension (International Classification of
Primary Care (ICPC-2) diagnosis K85-87) in the KUHR
data; (2) Ischaemic heart disease—all patients having one
or more diagnoses of (ICPC-2 diagnosis K74-80) in the
KUHR data and (3) Mental illness—all patients having
one or more diagnoses of (ICPC-2 diagnosis P70–P99) in
the KUHR data and (4) Acute hospital stay—all patients
having one or more acute hospital stay.
Patients were censored on the exact month of migration or death and at 31 December 2016. We performed
all analyses with STATA V.15.1. Precision was presented
with 95% CIs using robust standard errors and taking into
account clustering of information within patients within
the same GP.

Open access

N

%

2560

100

 Female

1084

42

 Male

1476

58

 <30

22

1

 30–39

1010

39

 40–49

548

21

 50–59

431

17

 60+

549

21

GP in group practice

2244

88

 Registered list size—mean number of patients (range)

1126

500–2483

 Mean no of ordinary patient consultations during 12 months before
discontinuity (range)

2657

1000–10 530

 Registered with same list ID as before

1586

62

 Registered with same list ID as before and active (>10 consultations)

1112

43

 Registered with same list ID as before and normal activity (number of
consultations≥75% compared with 12 months before discontinuity)

813

32

2 862 717

100

 Female

1 441 798

50.4

 Male

1 420 919

49.6

 0–18

614 576

21.5

 19–44

1 026 774

35.9

 46–64

729 031

25.5

 65–79

339 833

11.9

 80+

152 503

5.3

 Primary

680 098

27.8

 Secondary

1 014 323

41.5 %

 Tertiary

752 697

30.8 %

55 576
892 857

2 (of total)
31 (of total)

GP characteristics*
Total
GP sex

GP age at discontinuity

GP activity before discontinuity

GP activity 12 months after discontinuity

Patient episode characteristics*
 Patient episodes†
Sex

Age groups

Educational level‡

Geography§
 Municipality <2000 inhabitants
 10 most populated municipalities
Monthly health service contact (age
groups, % with at least one)

Regular GP

Out-of-hours

ACSC
Acute admission admission

 0–18
19–44

 9.9
 16.0

2.0
1.5

0.3
0.7

0.07
0.04

46–64
65–79

 19.4
 26.3

1.1
1.2

0.7
1.5

0.11
0.34
Continued
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Table 1 Study sample with baseline characteristics of selected GPs with an episode of discontinuity in an earlier stable
practice and their list patients (2007–2017)

Open access

Monthly health service contact (age
groups, % with at least one)

Regular GP

Out-of-hours

ACSC
Acute admission admission

80+

 30.3

1.8

3.3

0.85

*Patient and GP characteristics were identified 12 months before the identified discontinuity, unless otherwise stated.
†Incidents of discontinuity of care. Some patient could experience several episodes of discontinuity during our observation time, and hence
be counted more than once.
‡Educational level measured in 2016.
§Municipality in which the patient’s GP was registered. Municipality size per 2. quarter of 2019.
ACSC, ambulatory care sensitive conditions; GP, general practitioner.

of GP care between 2007 and 2017. We found that all
patient age groups had a small dip in regular GP consultations at the time of discontinuity compared with before
the discontinuity, followed by normalisation for all adult
groups. Out-of-hours consultations increased at the time
of discontinuity for all adult groups compared with before
the discontinuity and remained elevated during the
following 12 months for those aged 19–44 years, 65–79
years and 80+ years. An increase in ACSC admissions after
discontinuity was indicated in patients over the age of 65,
but in general little or no differences in acute hospital
admissions were observed during or after the period of
discontinuity.
Strengths and limitations
We used a linkage of several registries, providing person-
level data on the entire Norwegian population and their
GPs within a rather long observation period, which
provided relatively precise estimates, even in the separate
subgroup analyses. The Norwegian GP scheme with <1%
non-participants since the start in 200136 made it possible
to link each individual in the population to their regular
GP. By including all patients 12 months before the break
in GP continuity, we did not condition on the patient
surviving until discontinuity. Hence, we did not miss
some of the acute (potentially fatal) hospital admissions
in our observation time before the discontinuity, thereby
avoiding immortal time bias.37
We had exact dates and objectivity in the ascertainment
of outcomes (GP consultations, out-
of-
hours consultations, acute hospital admissions) and strict criteria for
exposure (discontinuity of GP care). We assessed the
changes in outcome by following the same patient population over time. By design, we thereby eliminated all
time-invariant or slow-varying confounding factors related
to the composition of patient lists (groups), including
morbidity, help-
seeking behaviour, sex and education.
There are numerous causes of a break in the GP practice (parental leave, mandatory practice for specialisation
in general practice medicine, retirement, job change,
GP sickness or death, etc), resulting in discontinuity for
a shorter or longer period. It is possible that the consequences of discontinuity would differ according to the
causes of the break (eg, planning, speed of replacement,
single or group practice). Also, our results primarily apply
to situations with a sudden discontinuity of practice, and
6

not necessarily to situations characterised by a constant
instability or more gradual changes. As we present several
estimates as sensitivity analyses in this paper, one should
refrain from evaluation single effects based on any
threshold of statistical significance.
Comparisons with existing literature
Our results may indicate that the system itself—including
all public primary healthcare GP services—usually is
robust and capable of absorbing discontinuities without
detrimental effects on most patient groups. The observed
dip in GP consultations during the discontinuity was transient, indicating that after a few months, most patients
were able to consult a GP in the same manner as before
the break. However, our results also raise several concerns
regarding the observed increase in emergency healthcare
usage.
The increase in monthly odds of out-of-hours consultations seen during the break persisted throughout the
follow-up period for several age groups. This may indicate
suboptimal quality of care due to temporary solutions and
delayed replacement of a new GP and/or that patients
have a lower threshold for using the out-of-hours services
when the alternative is seeing a locum/unknown GP.
The present study also indicates a small increase in
ACSC admissions after the discontinuity for older patients.
A relationship between interpersonal continuity of care,
improved delivery of preventive services and lower rates
of hospitalisation has been suggested by other studies.9
Our findings are also coherent with findings from recent
large cross-sectional and cohort studies on older patients
in other settings, indicating that a lower degree of continuity of care assessed by various indexes for continuity of
care is associated with increased risk of hospital admission.5 10 Increase in hospital admission could indicate a
health deterioration due to lack of proper treatment and
follow-up in the absence of the GP, but may also reflect
that patients are more likely to be admitted to hospital
when meeting unfamiliar doctors. A potential direct negative impact on patient health (and not only an overuse
of secondary healthcare) is suggested by the findings of
increased mortality with lower levels of continuity of care
from other studies.19
In contrast to the large body of research on continuity
of care, few studies have investigated cessation of continuity
of care. A recent systematic review assessed how physician
Skarshaug LJ, et al. BMJ Open 2021;11:e042391. doi:10.1136/bmjopen-2020-042391
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Table 1 Continued

0.96
0.97
0.97

 Discontinuity (3-month period)

 After discontinuity I (1–6 months after)

 After discontinuity II (7–12 months after)

1.00
0.98
0.97

 Discontinuity (3-month period)

 After discontinuity I (1–6 months after)

 After discontinuity II (7–12 months after)

1.02
1.04
1.10

 Discontinuity (3-month period)

 After discontinuity I (1–6 months after)

 After discontinuity II (7–12 months after)

0.91
0.97
0.99

 Discontinuity (3-month period)

 After discontinuity I (1–6 months after)

 After discontinuity II (7–12 months after)

(0.83 to 1.19)

(0.85 to 1.10)

(0.82 to 1.02)

ref

(1.02 to 1.20)

(0.98 to 1.10)

(0.97 to 1.07)

ref

1.05

1.07

1.05

1.00

1.02

1.02

1.03

1.00

1.02

1.03

1.04

1.00

1.00

1.00

0.97

1.00

ACSC, ambulatory care sensitive conditions; GEE, generalised estimation equation; GP, general practitioner.

1.00

 Control period (12-month period before discontinuity)

Monthly ACSC hospital admissions (1 or more)

1.00

 Control period (12-month period before discontinuity)

(0.95 to 1.00)

(0.96 to 1.00)

(0.98 to 1.02)

ref

(0.96 to 0.99)

(0.96 to 0.98)

(0.95 to 0.96)

ref

(0.90 to 1.22)

(0.96 to 1.19)

(0.96 to 1.15)

ref

(0.98 to 1.07)

(0.99 to 1.05)

(1.00 to 1.05)

ref

(1.00 to 1.05)

(1.01 to 1.05)

(1.02 to 1.05)

ref

(0.99 to 1.01)

(0.99 to 1.00)

(0.97 to 0.98)

ref

95% CI

1.02

1.04

1.02

1.00

1.01

1.01

1.01

1.00

0.99

1.01

1.02

1.00

1.00

1.00

0.96

1.00

OR

(0.91 to 1.14)

(0.96 to 1.12)

(0.95 to 1.09)

ref

(0.97 to 1.06)

(0.98 to 1.05)

(0.99 to 1.04)

ref

(0.96 to 1.03)

(0.99 to 1.03)

(1.01 to 1.04)

ref

(0.99 to 1.01)

(1.00 to 1.01)

(0.95 to 0.96)

ref

95% CI

45–64 years

1.11

1.07

1.03

1.00

1.04

1.04

1.02

1.00

1.06

1.06

1.05

1.00

1.01

1.01

0.95

1.00

OR

(1.01 to 1.21)

(1.01 to 1.14)

(0.98 to 1.09)

ref

(0.99 to 1.09)

(1.01 to 1.08)

(1.00 to 1.05)

ref

(1.02 to 1.11)

(1.02 to 1.09)

(1.02 to 1.07)

ref

(1.00 to 1.02

(1.00 to 1.02)

(0.95 to 0.96)

ref

95% CI

65–79 years

1.04

1.09

1.06

1.00

1.02

1.04

1.03

1.00

1.06

1.07

1.06

1.00

1.01

1.03

0.96

1.00

OR

80+ years

(0.94 to 1.14)

(1.02 to 1.16)

(1.00 to 1.12)

ref

(0.97 to 1.07)

(1.00 to 1.08)

(1.00 to 1.06)

ref

(1.00 to 1.12)

(1.03 to 1.11)

(1.02 to 1.09)

ref

(0.99 to 1.02)

(1.01 to 1.04)

(0.96 to 0.97)

ref

95% CI
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Monthly acute hospital admissions (one or more)

1.00

 Control period (12-month period before discontinuity)

Monthly out-of-hours consultations (1 or more)

1.00

OR

95% CI

OR

 Control period (12-month period before discontinuity)

Monthly GP consultations (1 or more)

19–44 years

0–18 years

Table 2 Estimated ORs with 95% CIs for one or more monthly GP consultations, out-of-hours service consultations, acute hospital admissions and hospital admissions
for ACSC during (3-month period) and after (1–6 months after and 7–12 months after) a sudden discontinuity of GP care, compared with a 12-month stable control
period before the discontinuity. GEE analyses based on repeated monthly measurements within patient within GP, with separate analyses for each patient age group and
adjustment for month/time, calendar month, calendar year, patient age and sex (2007–2017)
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