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ABSTRACT

Objectives To estimate the impact of altering referral
thresholds from out-of-hours services on older patients’
further use of health services and risk of death.

Design Cohort study using patient data from primary
and specialised health services and demographic data
from Statistics Norway and the Norwegian Cause of
Death Registry.

Setting Norway

Participants 491653 patients aged 65 years and older
contacting Norwegian out-of-hours services between
2008 and 2016.

Analysis Multivariable adjusted and instrumental
variable associations between referrals to hospital from
out-of-hours services and further health services use and
death for up to 6 months.

Physicians proportions of acute referrals of older,
unknown patients from out-of-hours work were used as
an instrumental variable ('physician referral preference’)
for their threshold of referral for such patients whose
clinical presentations were less clear cut.

Results For older patients, whose referrals could be
attributed to their physicians' threshold for referral, mean
length of stay in hospital increased 3.30 days (95% Cl 3.13
to 3.27) within the first 10 days, compared with non-referred
patients. Such referrals also increased 6 months use of
outpatient specialist clinics and primary care physicians.
Importantly, patients with referrals attributable to their
physicians' threshold had a substantially reduced risk of
death the first 10 days (HR 0.53,95% Cl 0.31 t0 0.91), an
effect sustaining through the 6-month follow-up period (HR
0.72,95% C10.54 t0 0.97).

Conclusions Out-of-hours patients whose referrals

are affected by physician referral threshold contribute
substantially to the use of health services. However, the
referral seems protective by reducing the risk of death in the
first 6 months after the referral. Thus, raising the threshold
for referral to lower pressure on overcrowded emergency
departments and hospitals should not be encouraged
without ensuring the accuracy of the referral decisions,
ideally through high-quality randomised controlled trial
evidence.

,*° Johan Hakon Bjerngaard"®

WHAT IS ALREADY KNOWN ON THIS
TOPIC

= Following increasing demands for health
services and emergency department
crowding, avoiding unnecessary hospital
admissions is a major policy objective
and may affect physicians’ thresholds for
referral.

= Variation in physicians' thresholds for
referring their patients to the hospital
may affect the health services trajectory
and outcome of a substantial number of
patients, where the indications for referral
are not clear cut.

= There is a lack of empirical evidence on
which referral threshold is most beneficial
for patients and health services, and how
altering the referral threshold will affect
health services use and patient outcomes.

WHAT THIS STUDY ADDS

= This is the first observational study
to estimate the impact of different
thresholds for referring patients to
hospital in cases where the indications
for referral are not clear cut.

= Our findings suggest that patients who,
based on their treating physicians'
threshold for referral for other patients,
are more likely to be referred, contribute
considerably to the use of health
services, however, they also have a

substantially reduced risk of death.

INTRODUCTION
Ageing populations are increasing pres-
sure on health services; consequently,
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avoiding unnecessary hospitalisations is a major policy
objective.! * Physicians working in primary care regu-
larly face dilemmas over referring or not referring
patients to hospital. Such gatekeeping may have a
crucial influence on service use, but consequences for
patient outcomes are poorly understood.” * In cases
where the symptoms and findings are diffuse but still
may be associated with severe illness, some physicians
will refer and possibly contribute to increasing emer-
gency department crowding and other health service
use. Others will choose a wait-and-see approach or
initiate other non-hospital care and possibly delay
access to vital specialised care. Consequently, in prac-
tice, many patients will have their decision of referral
determined by the personal threshold of the physician
assessing them. Emergency referrals from out-of-hours
services are of particular interest since the physician
often has scarce or no knowledge about the patient
and limited time, resources, and access to medical
records, in contrast to the regular general practitioners
(GPs) working normal hours.

The consequences for patient safety and health
service use from altering referral thresholds are mainly
unknown and complex to study.’ Ideally, changes to
clinical practice with possible impact on systematically
delaying or avoiding hospitalisation should be inves-
tigated using randomised controlled trials (RCTs).
However, this would most likely not be tolerated by
physicians or patients, as RCTs for this purpose would
be both ethically and practically challenging. Obser-
vational data could help describe the outcomes of
patients who are referred or not. However, patients
who are referred to hospital are likely to be sicker
than those not referred, and it is unclear whether it is
possible to account for a sufficient set of covariates to
control for all differences between individuals.

Instrumental variable analysis is a design that can,
under some assumptions, estimate the causal effects
of interventions in the presence of unmeasured
confounding of the exposure-outcome relationship by
using observational data.® Physician prescribing pref-
erences have been widely used to estimate compara-
tive effectiveness and safety of different treatments.”™
Physicians’ preferences for referring, as indicated by
their referral decisions about their previous patients,
are known to predict their referral decisions regarding
their future patients.'’ These physician referral prefer-
ences, or referral thresholds, are unlikely to be related
to the presenting symptoms of their current patient,
especially for out-of-hours physicians seeing a partic-
ular patient for the first time. Thus, instead of studying
whether patients are actually referred or not, we
compare patients with a substantial difference in prob-
ability of referral based on their physician’s threshold
for referral. Instrumental variable analysis can provide
valid estimates of causal effects of referrals, even if
there are differences in the case mix of referred and
non-referred patients.

Older patients are more challenging to assess and
highly affected by a referral decision, as they are often
frailer and more prone to adverse events if hospital-
ised."""*!"> They are also more vulnerable to overdi-
agnosis, because of incidental findings in clinical,
laboratory and radiological investigations,'* where
clinical guidelines may suggest follow-up. Further-
more, if admitted to the hospital, it may take time to
arrange proper primary care to allow for discharge,
demanding capacity. It is, therefore, most important to
avoid unnecessary referrals for these patients.

We investigated health service use and deaths that
occurred up to 6months after the initial contact
with the out-of-hours primary care services for older
patients (aged >64 years) previously unknown to the
physician and who had few previous out-of-hours
visits.

We used the referral preferences of out-of-hours
primary care physicians as an instrumental variable to
estimate the impact of altering referral thresholds on
older patients’ future use of health services and risk of
death.

MATERIALS AND METHODS

Study setting

The Norwegian healthcare system is based on universal
access, with only limited patient co-payments for
GP services and outpatient specialist clinics and no
co-payment for hospital admissions."”” Out-of-hours
primary care in Norway is mainly organised through
GP cooperatives, the dominant model in Europe.'®
These handle most acute illnesses that occur outside
office hours, and, as with normally scheduled GP
care, provides gatekeeping services for secondary care.
When primary care physicians decide to immediately
refer a patient to the hospital, a hospital physician
will assess the patient again, and decide whether an
admission is appropriate. If an admission is considered
unnecessary, this assessment will be registered as an
acute outpatient specialist contact. About one-fourth
of out-of-hours contacts with patients aged 70 years
and older in Norway result in an immediate unplanned
hospital referral.'® In most cases, patients have no
influence on the choice of physician in the out-of-
hours setting. Participating in the out-of-hours services
is mandatory for GPs, but other physicians also staff
the service and manage about half of the contacts.'”

Study population and design

The study population included all patients 65 years
and older, assessed by an out-of-hours physician in
Norway, either face-to-face at the out-of-hours service
station or by telephone during the study period from
1 January 2008 to 31 December 2016. We included all
contacts between 16:00 and 08:00 hours on weekdays
and whole Saturday, Sunday and public holidays. Using
a unique identification number, we linked information
on specialised health service use (psychiatric care was
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Total study population
>64 years with out-of-hours
contacts between 2008-2016

1,798,482 contacts
(605,509 patients)

i

1,296,481 contacts
(516,287 patients)

1,139,749 contacts
(511,982 patients)

983,231 contacts
(505,229 patients)

944,652 contacts
(491,721 patients)

Study sample
Index contacts included
in the analyses

944,512 contacts
(491,653 patients)

Figure 1

not included),'® primary care physicians use,"” demo-
graphic information from Statistics Norway?’ and
date of death from the Norwegian Cause of Death
Registry.”' Information from the Norwegian General
Practitioner Register was linked to each patient
contact by a unique physician ID.** Please see online
supplemental material for a detailed description of
data sources and study design.

In figure 1, we list the criteria for study inclusion.
To reduce the risk of including contacts where the

Excluded—»

Contacts where physician ID
was missing

—Excluded—»

502,001 contacts
(89,222 patients)

Contacts in years where patients
were defined as frequent attenders
Exciiidsd— with >4 contacts per year
156,732 contacts
(4,305 patients)

Contacts where patients had met
the same physician
out-of-hours previously

156,518 contacts
(6,753 patients)

Contacts where patients met their
regular GP or were not
Exclided N registered with a regular GP
38,579 contacts
(13,508 patients)

Contacts with date of death
prior to date of contact
Excluded—»
140 contacts
(68 patients)

Strengthening the Reporting of Observational Studies in Epidemiology flow chart of inclusion and exclusion from the study.

physician was familiar with the patient, we excluded
contacts where patients had been assessed by the same
physician previously, where the patient was assessed
by their regular GP and from patients without a regis-
tered GP. Frequent attenders to out-of-hours services
are more likely to be known to physicians.”> Hence,
we excluded all contacts from frequent attenders (>4
consultations per year). Patients who were registered
with illogical combinations, like the date of death
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Confounding:
E.g. patient’s morbidity and needs

2

g

Instrumental variable:
Physician’s referral preference

) Exposure:
~ Referral to hospital

o Patient outcomes:
Health service use
Mortality

3

Figure 2 Directed acyclic graph showing the assumptions for using instrumental variable analyses. (1) Relevance: the instrument is associated with the
exposure. (2) Independence: the instrument and the outcome have no common confounders. (3) Exclusion: the instrument does not affect the outcome

other than through the exposure.

occurring before the date of out-of-hours contact,
were also excluded.

Exposures

Referral to the hospital for admission was defined as
a registered unplanned visit to hospital (both inpatient
and outpatient visits) within 10 hours of an index
contact with the out-of-hours services.

Outcomes

We measured health service use as the number of (1)
hospital inpatient days (where day care treatment
was counted as 0.5 days), (2) days with contacts with
primary care physicians and (3) days with outpatient
specialist contacts in hospitals (both elective and
acute). Risk of death was measured as time to death for
any reason. All outcomes were measured during four
time periods after the index consultation: 0-10days,
0-30days, 0-90 days and 0-180 days.

Instrumental variable analyses

We used a measure of the physician’s preference for
referral of as a candidate instrumental variable in order
to estimate the causal effect of hospital referral at
various tendency levels. There are key assumptions for
instrumental variable estimation, as shown in figure 2.
First, the instrumental variable must be strongly asso-
ciated with the exposure (relevance). It is not possible
to set a distinct cut-off for a relevance test. Although
a cut-off of F-statistics >10 have been used,** this is
only a rule of thumb, and does not guarantee that
any specific estimate will be unbiased or sufficiently
well powered for the hypothesis of interest. Second,
there should be no confounders of the instrumental
variable-outcome relationship (independence). Third,
the instrument must affect the outcome only through
the exposure (exclusion restriction). Fourth, when
assessing the effect of referrals attributable to referral
threshold, patients’ likelihood of being referred should
not be reduced if they attend a high referring physician
versus a low referring physician (monotonicity).> We

can test the first assumption by estimating the associa-
tion between physicians’ referral behaviour for patients
other than the index patient and the referral decision
for the index patient. The second and third assump-
tions are not directly testable, but they can be falsified,
by estimating the association of the physician’s overall
referral preference and the characteristics of their
case-mix. The fourth assumption is not testable in our
case, but it is likely that patients who were referred by
a low referring physician would be at least as likely to
be referred by a high referring physician. The estimate
will be valid for patients whose referrals can be attrib-
uted to their physician’s referral threshold, and there-
fore not for patients who would always be referred, or
those that would never be referred.?®

Our instrumental variable ‘physician referral prefer-
ence’ was calculated as the physicians’ proportion of
contacts with previously unknown patients 65 years
and older, in out-of-hours work (from 2008 to 2016)
leading to an immediate unplanned hospital visit
within 10 hours, presumably through an acute referral
to hospital. To increase the strength and precision of
the instrument, we chose to use information about the
physicians’ activity through the whole study period.
However, to avoid having activity from the index
contact affect the instrument, we used the physician’s
referral proportion of female patients as an instrument
for referring male patients and vice versa. Mean physi-
cian referral preference for male and female patients,
respectively are presented in table 1. To handle poten-
tial systematic patient differences across physicians,
particularly between geographical areas and time, we
matched patients into groups defined by combining
information on patients of the same sex, visiting the
same out-of-hours station in the same 8-hour time unit
during the day, within the same year. For example, a
female patient visiting a service in the afternoon in
2015 was only compared with other female patients
visiting the same service the other afternoons (16:00-
23:59 hours) in 2015. By analysing only within-
group variability, we effectively controlled for all

4

Svedahl ER, et al. BMJ Qual Saf 2022;0:1-11. doi:10.1136/bmjqs-2022-014944

yBuAdod Ag palosloid ‘18x9101q1g JSUISIPAIN
wIdYpUOIL | 1918NSIBAIUN Je £20Z ‘TT Arenuer uo /wodfwa AeyesAurenby/:dny woly papeojumod Zz0z J8quisdaq ST U0 #67T0-2202-Sblwa/9eTT 0T se paysignd 1siy :yes [end rINg


http://qualitysafety.bmj.com/

Original research

Table 1 Out-of-hours contacts in Norway 2008—-2016 for patients >64 years: characteristics of the study population weighted by the
number of index contacts
N=491653 patients, 6865 physicians Contacts Not referred Referred
All (%) 944512 704566 (74.6) 239946 (26.4)
Mean age, years (SD) 77.4 (8.4) 77.0 (8.4) 78.5 (8.4)
Male (%) 404376 (42.8) 296004 (42.0) 108372 (45.2)
Low education (%)* 387598 (41.3) 285683 (40.8) 101915 (42.7)
Immigration status (%)t 39021 (4.1) 29471 (4.2) 9550 (4.0)
Charlson Comorbidity Index based on last hospital visit (>1) 88976 (9.6) 60368 (8.8) 28608 (12.2)
Previous health service use
Unplanned admission to hospital previous month (%) 90448 (9.6) 61596 (8.8) 28852 (12.0)
Elective contact with hospital previous month (%) 193869 (20.5) 140913 (20.0) 52956 (22.1)
Outpatient specialist contact previous month (planned and unplanned) (%) 196695 (20.8) 143187 (20.3) 53508 (22.3)
Primary care physician visits previous month (%) 54321 (5.8) 40276 (5.7) 14045 (5.9)
Discharge diagnosis, last hospital contact ICD-10 Chapter | Circulatory system (%) 101565 (10.8) 72872 (10.3) 28693 (12.0)
Discharge diagnosis, last hospital contact ICD-10 Chapter C Neoplasms (%) 48537 (5.1) 34632 (5.0) 13632 (5.7)
Referral diagnosis group from index contact
ICPC-2 Chapter A General and Unspecified (%) 163450 (17.7) 117335 (17.1) 46115 (19.6)
ICPC-2 Chapter D Digestive (%) 91721(9.9) 59013 (8.6) 32708 (13.9)
ICPC-2 Chapter K Cardiovascular (%) 95745 (10.4) 49380 (7.2) 46365 (19.8)
ICPC-2 Chapter L Musculoskeletal (%) 158231(17.2) 108334 (15.8) 49897 (21.3)
ICPC-2 Chapter R Respiratory (%) 154982 (16.8) 119144 (17.3) 35838 (15.3)
Physician referral preference for male patientst, mean (SD) 0.24 (0.09) 0.23 (0.09) 0.27 (0.09)
Physician referral preference for female patients§, mean (SD) 0.27(0.1) 0.26 (0.09) 0.29(0.09)

*Completed <13 years of school.
tImmigrants or Norwegian born to immigrant parents.

Physician referral preference for male patient was calculated by the physician’s proportion of referred female patients (526 809 contacts).
§Physician referral preference for female patients was calculated by the physician's proportion of referred male patients (395652 contacts).

ICD-10, International Classification of Diseases, Tenth Revision.

confounding that was constant within each group. To
avoid the effect of possible patient selection in situa-
tions where two or more physicians were on-call at the
same time, we used the weighted average of physician
referral preferences within each 8-hour time unit in
each service. Details of the study design are presented
in online supplemental material.

Statistical analyses and analytical design

We compared health service use among patients with
and without referral to hospital following out-of-hours
consultations, by using both multivariable adjusted
analyses and instrumental variable analyses. Follow-up
began on the day of each index contact with out-of-
hours services and lasted for the entire follow-up
period (10, 30, 90 and 180 days). We excluded contacts
from the last months in 2016, where the patients could
not be observed through the defined follow-up time
(from July to December in the analyses for 180 days,
October to December for 90 days, December for 30
and 10 days).

For the multivariable adjusted analyses, we used
linear regression models to investigate the associa-
tions between referral and further health service use.
In these analyses, we adjusted for patient age and age
squared, sex, year, month, weekday and hour of the

contact. Furthermore, we used Cox regression with
time from index contact as the time axis to investigate
the association between referral and mortality. Preci-
sion was evaluated with 95% Cls with robust SEs.

For the instrumental variable analysis, we used
a within-group estimator for instrumental variable
regression (ivreghdfe in STATA) to study the effects
on further health service use.”” A challenge for our
data was that the observations were clustered within
physicians as well as patients, and it was essential that
our SEs allowed for this clustering. We adjusted for
month, weekday, patient age and age squared, in addi-
tion to the within-group estimation (time unit, year of
contact and patient sex). Mortality was analysed with
a within-group estimator using stratified Cox analyses,
and a two-sample instrumental variable estimator (the
delta method), corrected for clustering on the physi-
cian level (as patients could only die once).”® Precision
was evaluated with 95% Cls with robust SEs clustering
on physician and patient ID.?’

Assumptions and additional analyses

We assumed that our instrument was unrelated to
the health status and comorbidities of the physicians’
current patients. To support this independence assump-
tion, we analysed associations between our instrument
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and possible confounding patient characteristics such
as age, sex, immigration status (yes/no), education
(completed <13 years or >13 years), health service
contacts 30 days before the index contact (ie, GP
visits, planned and unplanned hospital admissions and
outpatient visits), discharge diagnoses from previous
hospital stays divided in main chapters (International
Classification of Diseases, Tenth Revision, Chapter
I[X—Diseases of the circulatory system, and Chapter
II—Neoplasms) and Charlson Comorbidity Index.”’
Results of this test are presented in online supple-
mental table S2. We also analysed the strength and the
variability of the instrument, and this is presented in
online supplemental table S3.

For sensitivity analysis for the instrumental variable,
we used an alternative definition of the instrument
for physician referral preferences. This definition was
the physicians’ proportion of patient contacts that led
to a referral for all patients, excluding contacts from
the same year and 1year before and after the index
contact. This exclusion made the instrument less prone
to effects from cases where certain physicians work
certain shifts close to the time of the index contact, thus
seeing patients with systematically different morbidi-
ties. We also performed sensitivity analyses where we
adjusted the instrumental variable for referral diagnosis
group (main chapter in International Classification of
Primary Care-2), both for the multivariable adjusted
regression analysis of health services use (reghdfe in
STATA) and for Poisson regression analyses (ppmlhdfe
in STATA) of mortality. The results are presented in
online supplemental table S3.

Patient and public involvement

We used data from nationwide health registries and
had no patient or public involvement. Thus, no
patients were involved in setting the research ques-
tion or the outcome measures, nor in designing or
conducting the study. No patients were asked to advise
on interpretation or writing up of results. Our project
is affiliated with several patient organisations, and we
will use involvement from their representatives in the
communication of results.

RESULTS

Descriptives

During the study period, there were 1798482 contacts
with the out-of-hours services made by 605 509 unique
patients (figure 1). Excluding contacts not fulfilling the
eligibility criteria, left 944 512 contacts from 491653
unique patients. Twenty-six per cent of the contacts
resulted in an acute referral. The mean patient age was
77.4 years, and 43% of the contacts were made by
male patients (table 1). There were no substantial devi-
ations between the included study population and the
whole population, except for their previous healthcare
use, which corresponds well with our selection criteria
of patients previously unknown to the physician and

the system (online supplemental table S1). There was
a strong association between our instrumental variable
‘physician referral preference’ and the probability of
referral for the index patient (F-value=1200, online
supplemental table S3). One SD increase in the physi-
cian referral preference (instrument) was associated
with a risk difference of about four percentage points
for index referral to the hospital (online supplemental
figure S2).

Use of health services

The instrumental variable analysis suggests an increase
of 3.30 (95% CI 3.13 to 3.47)days in hospital
following an acute referral from an out-of-hours
physician 0-10 days after the index contact (figure 3).
This estimated effect was lower than the estimate for
the multivariable adjusted analysis of 4.12 days (95%
CI4.11 to 4.14), with a p value for difference <0.001.
Patients who were referred had a substantial increase
in health service use, present up to 6months after
the index consultation. There was a slight increase in
days with outpatient visits, with similar estimates for
the instrumental variable and multivariable adjusted
estimates. With 3 and 6 months follow-up, there was
also an increase in days with primary care physician
contacts.

Patient safety/death

In figure 4, we present the HRs for death within the
defined follow-up periods of 10, 30, 90 and 180 days,
showing larger differences between the two method-
ological approaches. While the multivariable adjusted
estimates suggested a substantial increase in the risk of
dying during first 10 days after a hospital referral (HR
1.41, 95% CI 1.37 to 1.45), the instrumental variable
estimate suggested a substantial protective effect of
referral. For the first 10 days, the risk of dying was
almost halved (HR 0.53, 95% CI 0.31 to 0.91), and
this effect seemed to sustain, although steadily weak-
ening through the follow-up period.

Additional analyses
Analyses of confounder balance related to the instru-
ment showed weak or no associations, supporting our
assumptions of independence between the confounders
and the instrument (online supplemental table S2). The
confounders were also balanced across different values
of the instruments (online supplemental figure S1).
The estimates did not substantially differ when using
a different specification of the preference instrument
or when adjusting for referral diagnosis in the analyses
(online supplemental table S3).

DISCUSSION

Principal findings

In this national study with nearly 1 million out-of-
hours contacts from patients aged 65 years or older,
we found substantial effects of being referred to the
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Follow-up period Analyses

0-10 days

Primary care physician contact ~ Multivariable adjusted *
Instrumental variable *

Outpatient contact Multivariable adjusted L J
Instrumental variable *
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0-30 days

Primary care physician contact  Multivariable adjusted *
Instrumental variable B

Qutpatient contact Multivariable adjusted *
Instrumental variable k=3

Multivariable adjusted
Instrumental variable

Hospital stay

Rate difference (95% ClI)

-0.31(-0.32, -0.31)
-0.14 (-0.21,-0.07)
0.28 (0.28, 0.29)
0.32(0.28, 0.37)
. 412 (4.11,4.14)
R 3.30(3.13,3.47)

-0.18 (-0.19,-0.17)
0.04 (-0.09, 0.18)
0.41(0.41, 0.42)
0.39 (0.32, 0.47)
. 5.1 (5.09, 5.14)
—— 3,68 (3.38, 3.99)

0-90 days
Primary care physician contact  Multivariable adjusted 4 0.13(0.10, 0.15)
Instrumental variable —— 0.40 (0.12, 0.69)
Outpatient contact Multivariable adjusted * 0.71(0.69, 0.72)
Instrumental variable - 0.65 (0.50, 0.81)
Hospital stay Multivariable adjusted * 6.01 (5.96, 6.06)
Instrumental variable —— 4.01(3.48,454)
0-180 days
Primary care physician contact ~ Multivariable adjusted L 0.31(0.27, 0.35)
Instrumental variable —— 0.42(0.13,0.71)
Qutpatient contact Multivariable adjusted * 0.90 (0.88, 0.92)
Instrumental variable —— 0.80 (0.55, 1.06)
Hospital stay Multivariable adjusted * 6.61 (6.55, 6.67)
Instrumental variable —_—— 413(3.44,482)
I I I I I [ I I
-1 0 1 2 3 4 5 6 7

Additional days with health services contacts for patients following a referral from the out-of-hours service

Figure 3  Mean difference between referred and non-referred patients in health service use following contact with the out-of-hours services in Norway,
2008-2016, measured as days with primary care physician contacts, days with outpatient specialist contacts and days in hospital for patients aged 65 years
and older, by multivariable adjusted* and instrumental variablet analyses. *Adjusted for patient age, age squared, sex, year, month, weekday and hour.
tThe exposure (referral) is instrumented by the physician referral preference, calculated as the share of patients of the opposite sex, who were referred in
the period. Analysis within the same out-of-hours service, same time unit, year and sex. Adjusted for patient age, age squared, month and weekday.

hospital for patients whose referral was attributable to
their physicians’ threshold for referral. Using instru-
mental variable analyses, we found that patients had
substantially more days in the hospital, higher use of
outpatient specialist clinics and primary care physicians
the following 6 months if they were referred. Further-
more, while multivariable adjusted regression analyses
estimated a substantially increased risk of death among
all referred patients, the instrumental variable regres-
sion analyses suggested a substantially reduced risk of
death for patients whose referrals were attributable to
their physicians’ referral threshold. Collectively, these
findings suggest that raising the threshold for referral
may substantially lower the use of specialised services,
weakly reduce GP workload, but have a decisive
impact on patient safety through increased mortality
for the affected patients.

Comparison with existing literature

To our knowledge, this is the first study assessing the
effect of an acute referral to hospital from an out-
of-hours service for patients with possibly unclear
indications for referral. Previous studies have found
substantial differences between out-of-hours physician
referral desicions,’® *! suggesting a varying threshold
for referring across physicians.** >* An essential aspect
of variation in referral thresholds between physicians
is for which patients this variation will apply. Most
patients in primary care would not be affected by the
physicians’ varying thresholds, as their referral needs
are quite obvious. However, for some patients, the
referral threshold of their treating physician will be
decisive for their further care. It is also reasonable to
believe that these patients are the ones most likely to
be affected by general requests for primary care physi-
cians to lower their referral rates through increasing

Svedahl ER, et al. BMJ Qual Saf 2022;0:1-11. doi:10.1136/bmjgs-2022-014944
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Follow-up period and analyses

Hazard ratio (95% Cl)

0-10 days
Multivariable adjusted * 1.41 (1.37, 1.45)
Instrumental variable — s 0.53 (0.31, 0.91)
0-30 days
Multivariable adjusted * 1.57 (1.53, 1.60)
Instrumental variable _— 0.54 (0.36, 0.82)
0-90 days
Multivariable adjusted . 1.60 (1.57, 1.63)
Instrumental variable —_—— 0.62 (0.45, 0.86)
0-180 days
Multivariable adjusted L4 1.55 (1.52, 1.57)
Instrumental variable _— 0.72 (0.54, 0.97)
T T T
2 5 1 2

Figure 4 HR for death for patients 65 years and older, within 10, 30, 90 and 180 days after a referral versus no referral following contact with the out-
of-hours services in Norway, 2008—-2016, by multivariable adjusted* and instrumental variablet analyses. *Adjusted for patient age, age squared, sex, year,
month, weekday and hour. tThe exposure (referral) is instrumented by the physician referral preference, calculated as the share of patients of the opposite
sex, who were referred in the period. Analysis within the same out-of-hours service, same time unit, year and sex. Adjusted for patient age, age squared,

month and weekday.

their referral threshold. Budget pressures for health
services across the world®*® and challenges from
crowded emergency departments®” have led to initi-
atives to reduce patient inflow to costly and limited
specialised services. The incongruent views on referral
practice within the health services serve as a base for
conflict.®® 3 Restricting referral opportunities and
using GP referral rates as quality indicators have been
debated.**** GPs with high referral rates, and assum-
ably low referral thresholds, have been targeted to
change practice to reduce pressure on specialised care,
whereas there have been less, if any, such systematic
efforts towards GPs with low referral rates to change
their practice. Although reducing the pressure on
services may be necessary, the impact on the patients
whose entrance to specialised services is delayed or
even denied by such changes in referral practice is chal-
lenging to study. Observational studies using multiple
variable adjustment or propensity scores are likely
to suffer from residual confounding by indication:
patients who are referred will in general be sicker than
those who are not referred. Referred patients are likely
to be sicker on both observable factors, and factors
that are extremely challenging to measure and control.
As a result of this, multivariable and propensity score
estimates of the effects of referral are likely to be
biased. Our results suggest that patients with a referral

attributable to their physicians’ referral threshold are
likely to lead to substantially higher hospital use and
slightly higher use of outpatient specialist clinics in the
time after referral. These patients are also more likely
to have future GP service use, hence such referrals do
not relieve GPs from future workload.

Our results suggest also a substantially reduced
mortality, sustaining through the first 6 months after a
referral attributable to physician’s referral threshold. If
the assumptions from our instrumental variable anal-
yses hold, our results suggest that the potential impact
from altering referral thresholds should be carefully
assessed before being implemented, ideally via a large
well-powered RCT. Our results also have implica-
tions for cases where, when a hospital’s capacity limits
are reached, thresholds for referral are automatically
raised. Our findings indicate that these situations may
have detrimental effects on the affected patients. This
is also in line with the findings of increased mortality
for hip fracture patients who are discharged due to
increased pressure/strain on the hospital.*’

Strengths and limitations

Our study is based on population-based comprehen-
sive registers with complete information and exact
censoring, collected for reimbursement purposes,
minimising the risk of differential misclassification.
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We used an instrumental variable design in an attempt
to address confounding by indication. Hence, by using
the physician referral preference as an instrument
to predict the patient’s chance of referral, we could
estimate the effects of referrals attributable to the
physicians’ referral threshold, and not to the patients’
underlying health conditions. To give valid results,
our instrument should satisfy a set of assumptions.
Although we had a large study, instrumental variable
analyses are less statistically powerful (less precise)
than other approaches, and the Cls were relatively
wide. Our preference instrument showed weak or
no associations with possible confounding variables,
including across different values and definitions of
the instrument, a result in favour of our independence
assumption. There should be no effect of the physician
referral preference on our outcomes other than via
hospital referral for the index patient. This assump-
tion could be violated if the physician referral pref-
erence was associated with specific treatment actions
unrelated to the referral decision. However, if this
violation were to be substantial, our findings would
still support our conclusion about not mainly targeting
these high-referring physicians to improve their deci-
sions or treatment actions.

Implications for future research

Referral thresholds have been thoroughly studied
with the aim of identifying unnecessary hospital refer-
rals and admissions. Our findings suggest that efforts
to reduce referral rates may have the unintended side
effect of increased mortality. Our study supports the
contention that referrals attributable to physicians’
referral thresholds impose a high use of hospitals,
possibly avoidable by raising referral thresholds, thus
representing a target to reduce pressure on special-
ised services. However, the finding of substantially
reduced mortality for these patients imply that at least
for some of them, such referrals have crucial value,
and that simply asking primary care physicians to
raise their referral threshold could have detrimental
consequences. Our findings prompt a need for further
research to identify and evaluate more specific meas-
ures other than simply raising the thresholds for
referral to reduce the increasing inflow of patients to
specialised care, particularly considering the ageing
and increasing population. Improving opportuni-
ties to observe patients over time in out-of-hours
services may improve the appropriateness of referrals.
Increasing the capacity in emergency departments for
such observation could also be helpful, as prolonged
observation is shown to lead to lower admission rates
from the emergency departments.** However, our
findings support the need for thorough evaluation of
any measures taken to reduce referrals from primary
care.

Conclusion

Out-of-hours patients whose referrals to hospital are
attributable to their physicians’ referral threshold
contribute substantially to the use of health services.
However, such referrals seem protective by reducing
the risk of death during the first 6 months after the
referral. These findings imply that raising the thresh-
olds for referral as a measure to lower pressure on
overcrowded emergency departments and hospitals
should not be encouraged without further study with
high-quality studies, such as cluster RCTs.
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