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Abstract

Background: There are substantial differences in hospital referrals between general practitioners
(GPs); however, there is little research on the consequences for patient safety and further healthcare
use.

Objective: To investigate associations between out-of-hours GP characteristics, unplanned hospital
admissions, and patient safety.

Methods: This cohort study included all Norwegian out-of-hours services contacts from 2008 to
2016, linked to registry data on patient characteristics, healthcare use and death, and GP age, sex,
specialist status, out-of-hours service experience, and prior admission proportion. We estimated
the impact from GP characteristics on (i) immediate unplanned hospital admissions for “all
conditions,” (ii) immediate unplanned hospital admissions for “critical conditions,” (iii) 30-day
unplanned hospital admissions, (iv) 30-day hospital costs, and (v) 30-day risk of death. To limit
confounding, we matched patients in groups by age, time, and location, with an assumption of
random assignment of GPs to patients with this design.

Results: Patients under the care of older and male GPs had fewer immediate unplanned hospital
admissions, but the effects on cumulative 30-day unplanned hospital admissions and costs were
small. The GPs’ prior admission proportion was strongly associated with both immediate and
30-day unplanned hospital admissions. Higher prior admission proportion was also associated
with admitting more patients with critical conditions. There was little evidence of any associations
between GP characteristics and 30-day risk of death.

Conclusions: GPs’ prior admission proportion was strongly associated with unplanned hospital
admissions. We found little effects on 30-day mortality, but more restrictive referral practices may
threaten patient safety through missing out on critical cases.
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Key Messages

e GP characteristics were associated with substantial differences in referrals.

e QOlder, male, and specialist GPs were associated with lower odds for referrals.

e The GP’s referral history was the most important determinant for further referrals.
e Reducing referrals may threaten patient safety through missing critical cases.

e The differences in referrals had minor effects on 30-day mortality.

Lay Summary

Referral for specialized health services is a key part of the general practitioner (GP) role. Differences
in referrals between primary care physicians have been widely studied, as they represent a
target for reducing the use of specialized health services. However, the potential consequences
beyond the actual referral have received little attention. Studying associations between physician
characteristics and clinical decisions are difficult because physicians often systematically see
different patient populations with different morbidity. Previous findings showing large differences
in clinical decisions regarding referrals and hospital admissions may suffer from confounding. With
our carefully matched study design, we could assume that the assignment of physicians to patients
was random.We found substantial differences in referrals associated with GP characteristics. Seeing
older and male GPs and specialists in family medicine were associated with fewer immediate
unplanned hospital admissions but did not substantially influence unplanned hospital costs within
30 days. However, GPs with a history of admitting many of their recent patients had a substantial
higher tendency to admit their future patients and represented a higher use of health services and
costs. These GPs also referred more critically ill patients, an essential aspect of patient safety. The

differences in referrals had minor impact on the patients’ 30-day risk of death.

Key words: after-hours care, general practitioners, health services research, patient admission, patient safety, referral and

consultation

Background

In most healthcare systems, the overall general policy is to re-
duce unnecessary and unplanned hospital admissions as they are
demanding for the health services, costly for society, and may in-
crease the risk of overtreatment and complications for the patients.
Gatekeeping in primary care is shown effective to control the use of
specialized health services.! Thus, evidence suggesting large differ-
ences in referral practices between primary care physicians highlight
a target for quality improvement and reduction of unnecessary ad-
missions.>” However, this evidence may suffer from potential un-
measured confounding from different patient populations between
the physicians because important patient characteristics may not be
readily available in such studies.® Hence, what appears as differences
in physicians’ referral patterns may instead reflect differences in their
patients’ healthcare needs. In health systems where regular general
practitioners (GPs) mainly serve a selected patient population, strong
associations between GP characteristics and patient characteristics
may be observed, without this reflecting real differences in referral
threshold. However, the out-of-hours setting, where the patients to a
lesser degree choose their GP, may be better suited for studying such
associations. Out-of-hours medical services provide urgent primary
medical care outside office hours and hold an essential gatekeeping
role for unplanned hospital admissions.”! GPs are the backbone in
the out-of-hours services in many countries.!" Increasing pressure
on primary care is now challenging the contribution from experi-
enced GPs and may also lead to a shift in the characteristics in the
GPs staffing both normal hours and out-of-hours primary care.'>!?
Knowledge about the potential effects of GP characteristics on re-
ferral differences is therefore valuable. Further, there is a lack of

research on the consequences of such differences for patient safety
and healthcare use.

The aim of this study was to investigate the impact of GP charac-
teristics on unplanned hospital admissions. To handle confounding
from different patient populations, we studied patient contacts in
the out-of-hours setting, and further matched patients in compar-
able groups. In addition to looking at the differences in immediate
unplanned hospital admissions for all conditions, we included out-
comes reflecting patient safety; immediate admissions for critical
conditions, 30-day hospital use and costs, and 30-day risk of death.

Materials and methods

Study setting

The Norwegian out-of-hours services is a statutory municipal service,
organized as a GP cooperative which is the most dominant model in
Europe."" Other physicians also staff the out-of-hours services, but
GPs contribute with about half of the contacts.!* Most acute illness
outside office hours are handled in the out-of-hours service as a pri-
mary care emergency unit, and patients are assigned to the physician
on-call in their area. See Supplementary Material for details of the
study setting.

Study population

This study is based on complete national data on patient con-
tacts with primary care physicians from the Control and Payment
of Health Reimbursement Register (KUHR)."S The study popula-
tion comprises all patients contacting the Norwegian out-of-hours
services in the period 2008-2016, assessed by physicians also
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working as regular GPs during office hours. We included out-of-
hours services contacts between 16:00 and 08:00 on weekdays and
whole Saturday, Sunday, and public holidays. We used a unique iden-
tification number to link patient data to somatic hospital visits in the
Norwegian Patient Registry,'® demographical information including
municipality code, immigration, and education status from Statistics
Norway,!” and date of death from the Norwegian Cause of Death
Registry.!* Unplanned admissions to psychiatric care were not in-
cluded in this study. GP characteristics available from the Norwegian
General Practitioner Register were linked to each patient contact by
a unique physician ID.” See Supplementary Material for details of
the study population and data sources.

Study design

We designed our study so we could arguably assume that the pa-
tients’ measured and unmeasured pretreatment conditions, were
balanced between the compared patient groups and independent of
the characteristics of the GP(s) on-call. This implied a matching pro-
cedure, defined by combining information on patients: (i) being in
same 10-year age groups, (ii) visiting the same out-of-hours service,
(iii) on the same weekday in the same month and year, and (iv) in the
same 8-h time unit during the day (Fig. 1). By matching patients and
analyzing only within-group variability, we effectively controlled
for all confounding that was constant within each patient-matched
group. As an example, we compared patients in a given 10-year age
group visiting a particular out-of-hours service on a Tuesday evening
in January 2015 with patients in the same 10-year age group visiting
the same service one of the three other Tuesday evenings in January
2015. For about 70% of patients, only one GP was available on-call
(in the current 8-h time unit and age group). To avoid the effect of
possible patient selection in situations where two or more GPs were
on-call at the same time, we used the weighted average of GP char-
acteristics within each 8-h time unit in each service.

We excluded out-of-hours claims where the patient’s regular GP
was present at the out-of-hours service, as these contacts could easily
be made based on an agreement between the patient and the GP. See
Supplementary Material for details of the study design.

Outcome variables
The study had the following outcomes:

SAME YEAR,
SAME MONTH, SAME WEEKDAY

SAME S AME
M|T|W|T|F|S]|S

AGE SERVICE

O
00| X
li

SAME HOURS

Fig. 1. Study design. Comparable groups were made by matching patients in
the same 10-year age group, visiting the same out-of-hours service, the same
weekdays in the same month and year, and the same 8-h time unit.

1) Immediate unplanned hospital admissions, defined as urgent hos-
pital contact registered within 10 h:

a. Admissions for all conditions vs not admitted.

b. Admissions for critical conditions vs not. Critical conditions
were measured as contacts resulting in a severe discharge
diagnosis, such as myocardial infarction, stroke, pulmonary
embolism, severe head injuries, fractures, and infections (see
Supplementary Material for a complete list of ICD-10 codes).

2) Thirty-day unplanned hospital use presented per 1,000 GP con-
tacts:

a. Cumulative incidence of unplanned hospital admissions.

b. Cumulative costs from unplanned hospital stays starting
within 30 days after the index contact. The costs were calcu-
lated from diagnosis-related group points.?’

3) Thirty-day risk of death (only for the two oldest patient groups
due to few deaths among the youngest).

Exposure variables

GP characteristics at the time of each contact included the GPs’ sex,
age, and speciality status. Further, we measured the GPs’ previous
working experience from out-of-hours services (defined as “low” if
less than 200 out-of-hours contacts during the two preceding years)
and the “prior admission proportion,” calculated as the proportion
of out-of-hours contacts during the preceding 4-month period re-
sulting in immediate unplanned hospital admission, excluding the
contact with the index patient. We divided the study population into
four equal sized groups (quarters), based on the prior admission
proportion of the GP(s) on-call. The top quarter was patients under
the care of GPs with the highest hospital referral tendency, and the
bottom quarter was under the care of GPs with the lowest. By com-
paring the top with the bottom quarters, we avoided comparisons
with extreme deviations from normal practice.

Statistical analyses

Patient contacts were matched in groups as described above. All
multivariable analyses were performed with a within-matched-
group estimator. We performed separate analyses and present results
for three age groups: 0-10 years, 11-69 years, and 70 years and
older. Immediate unplanned hospital admissions and 30-day risk of
death were analyzed with a within-matched-group estimator with
conditional logistic regression (clogit command in Stata), while the
30-day unplanned hospital admissions and costs (for hospital stays
starting 0-30 days after a contact) were estimated using a within-
matched-group estimator with linear regression (xtreg, fe in Stata).
In addition to the matching procedure, all estimates were adjusted
for patient sex, age, and age squared. Precision was evaluated with
robust 95% confidence intervals (Cls). The analyses were performed
with Stata version 15.1.

Assumptions and additional analyses

Within each matched group, we assumed that the GP characteristics
would not be associated with possible confounding characteristics of
the patients. To justify this assumption, we performed balance tests
calculating the associations between potentially confounding patient
characteristics and the GP characteristics. The patient characteris-
tics included age, sex, immigration status (yes/no), and education
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(completed less than 13 years). Further, as a proxy for patient mor-
bidity, we used the patients’ health service contacts 30 days before
each contact (i.e. GP visits, planned and unplanned hospital admis-
sions, and outpatient visits), in addition to a Charlson Comorbidity
Index score based on diagnoses from the most recent hospital visit
the previous month.?! Results are presented in Supplementary Table
1. In Supplementary Table 4, results for the main analysis are pre-
sented for each 10-year age group. We also analyzed all exposure
variables adjusted for each other (Supplementary Fig. 1). Further,
we compared the OR for immediate unplanned hospital admis-
sion for patients under the care of the active GPs and the other
physicians (defined as non-GPs) staffing the out-of-hours services
(Supplementary Table 3).

Results

We present descriptive results in Table 1. In the age group 0-10 years,
6.2% had an unplanned admission to hospital within 10 h of the
index contact. For the age group 11-69 years and 70 and older, the
corresponding numbers were 12.4% and 25.8%. For patients aged
11-69 years, 0.2% died within 30 days after the index contact. For
patients aged 70 years and older, 4.6 % died.

Immediate unplanned hospital admissions

All conditions

A 10-year increase in the GP age was associated with 5%-8% re-
duced odds of unplanned hospital admission (adjusted odds ratio

[aOR] 0.92, 95% CI 0.90-0.93 in patients 0-10 years, aOR 0.95,
95% CI 0.94-0.96 in patients 11-69 years, and aOR 0.94, 95% CI
0.93-0.95 in patients 70 years and older) (Fig. 2). Contact with a
male vs female GP gave 12% lower odds for hospital admission for
patients aged 70 years and older and 24% lower odds for patients
aged 0-10 years. GP specialists admitted fewer of their patients,
and GPs with low out-of-hours experience admitted more. Contacts
with GPs in the highest quarter in prior admission proportion com-
pared with the lowest quarter were associated with a substantially
higher admission aOR of 1.85 (95% CI 1.74-1.96) for patients aged
0-10 years, an aOR of 1.80 (95% CI 1.75-1.85) in patients aged
11-69 years, and an aOR of 1.73 (95% CI 1.66-1.82) for patients
aged 70 years and older.

Critical conditions

Contacts with GPs in the highest quarter in prior admission propor-
tion compared with the lowest quarter were associated with higher
odds also for admissions for critical conditions (aOR of 1.05, 95%
CI 0.68-1.64 for patients aged 0-10 years, an aOR of 1.40,95% CI
1.26-1.55 in patients aged 11-69 years, and an aOR of 1.16, 95%
CI 1.03-1.29 for patients aged 70 years and older). Male GPs re-
ferred fewer patients aged 0-10 discharged with a critical condition
(aOR 0.69, 95% CI 0.51-0.92).

Thirty-day unplanned hospital use
Higher GP age and seeing a male GP were associated with slightly
fewer unplanned hospital admissions and lower costs 30 days after

Table 1. Out-of-hours contacts with GPs? in Norway 2008-2016: characteristics of patients and GPs weighted by the number of index con-

tacts.

Patients 0-10 years

Patients 11-69 years Patients 70 years

and older

Patient characteristics by number of index contacts

All 871,947 2,553,888 509,798

Mean age, years (SD) 4(2.8) 37 (16.3) 80 (6.9)

Male (%) 470,113 (54) 1,124,544 (44.0) 211,904 (41.6)

Low education® (%) — 864,538 (37.5) 233,814 (46.1)

Immigration status® (%) 201,602 (23.1) 397,065 (15.6) 16,924 (3.3)

Unplanned hospital admission previous month (%) 23,482 (2.7) 133,622 (5.2) 63,960 (12.6)

Elective hospital admission previous month (%) 57,215 (6.6) 298,059 (11.7) 111,782 (21.9)

Outpatient clinic visits previous month (%) 64,480 (7.4) 320,522 (12.6) 114,415 (22.4)

Regular GP visits previous month (%) 81,592 (9.4) 228,862 (9.0) 56,239 (11.0)

Charlson Comorbidity Index?, mean (SD) 0.01 (0.11) 0.05 (0.39) 0.24 (0.90)

Unplanned hospital admission next 10 h (%) 53,790 (6.2) 317,340 (12.4) 131,552 (25.8)

Unplanned hospital admission with urgent condition next 785 (0.09) 17,334 (0.68) 16,630 (3.3)

10 h (%)

Unplanned hospital admission with hip fracture (ICD-19 S72) — — 4,464 (0.9)

next 10 h (%)

Unplanned hospital admission next 30 days (%) 94,490 (10.9) 510,744 (20) 197,649 (38.8)

Death within 30 days — 5,292 (0.2) 23,509 (4.6)

GP characteristics weighted by index contacts
Contacts with male physicians, 7 (%)
GP age, mean (SD)
Contacts with GP specialists, 7 (%)
Contacts with GPs with low OOHE® experience, 7 (%)
Physician prior admission proportionf %, median (IQR¢#)

670,904 (76.9)

1,950,322 (76.4)

385,178 (75.6)

43.6 (9.2) 43.7(9.3) 43.7.(9.3)
4,240,124 (48.6) 1,234,398 (48.3) 239,740 (47)
93,549 (10.7) 283,273 (11.1) 61,311 (12.0)
10.8 (6.7-15.6) 12.1 (7.0-16.3) 11.9 (7.6-16.8)

aGeneral practitioner.

"Completed less than 13 years in school.

‘Immigrants and Norwegian-born to immigrant parents.

9Based on diagnoses from the last hospital visit previous month.
cOut-of-hours.

The proportion of out-of-hours consultations resulting in unplanned hospital admissions the previous 4 months.

¢Interquartile range.
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GP characteristics Patient age Odds Ratio (95% Cl)
All conditions
GP age per 10 years increase 0-10 L 0.92 (0.90, 0.93)
169 * 0.95 (0.94, 0.95)
70 and older + 0.4 (0.93, 0.95)
Male vs female GPs 0-10 - 0.76 (0.73, 0.79)
11-69 * 0.88 (0.86, 0.89)
70 and older - 0.88 {0.86, 0.91)
GP specialists vs not 0-10 -+ 0.87 (0.84, 0.90)
11-69 * 0.91(0.90, 0.92)
70 and older - 0.95(0.93, 0.97)
GPs with low OOH experience vs not 0-10 —— 1.21(1.15,1.27)
11-69 -+ 1.08(1.05, 1.10)
70 and older == 1.03(0.99, 1.08)
Highest vs lowest quarter in GP prior admission proportion 0-10 — 1.85(1.74, 1.95)
11-69 - 1.80 (1.75, 1.85)
70 and older —— 1.73 (166, 1.82)
Critical conditions
GP age per 10 years increase 0-10 e — 1.00 (0.87, 1.16)
11-69 -+ 0.98(0.95, 1.01)
70 and older - 0.98(0.94, 1.01)
Male vs female GPs 0-10 + 0.69 (0.51, 0.92)
11-69 —_—— 0.95(0.89, 1.01)
70 and older —_—t 0.96 (0.89, 1.03)
GP specialists vs not 0-10 _——— 0.96(0.75, 1.23)
1169 — 0.98(0.93, 1.03)
70 and older —— 1.01(0.95, 1.08)
GPs with low OOH experience vs not 0-10 * 1.39(0.92,2.11)
169 -— 1.03(0.99, 1.12)
70 and older —— 1.04(0.94, 1.15)
Highest vs lowest quarter in GP prior admission proportion 0-10 + 1.05(0.68, 1.64)
1169 —_—— 1.40 (1.26, 1.55)
70 and older ——n 1.16(1.03, 1.29)
30-days risk of death
GP age per 10 years increase 1-69 —t— 1.05(0.99, 1.12)
70 and older -+ 0.98(0.95, 1.01)
Male vs female GPs. 11-69 —_—— 0.95(0.83, 1.07)
70 and older —— 0.7 (0.91, 1.03)
GP specialists vs not 11-69 E— a— 1.00 {0.90, 1.12)
70 and older 0.98(0.93, 1.04)
GPs with low OOH experience vs not 1169 S —— 1.17(0.98, 1.39)
70 and older —— 1.12(1.02,1.23)
Highest vs lowest quarter in GP prior admission proportion 1-69 —_— 1.06 {0.86, 1.29)
70 and older e 0.97 (0.88, 1.08)
I I I I I I LI
4 ] 1 12 14 16 18 2 22

Fig. 2. All Norwegian out-of-hours contacts 2008-2016. Odds ratios for unplanned hospital admission for all conditions, critical conditions, and 30-day risk of
death after the index contact. The associations were computed by comparing patients in the same 10-year age groups visiting the same out-of-hours services
on the same weekdays, during the same year, month, and 8-h time unit, and were adjusted for patient sex, age, and age squared.

the index contact (Table 2). GPs’ speciality status and out-of-hours
experience did not substantially influence 30-day unplanned hos-
pital admissions or costs. Contacts with GPs in the highest quarter in
prior admission proportion compared with the lowest quarter were
estimated to result in more unplanned hospital admissions in the
30 days following the index contact (adjusted difference per 1,000
GP contacts of 35 [95% CI 31-39] in patients 0-10 years, and 80
[95% CI 71-90] more in patients 70 years and older) and also higher
30-day unplanned hospital costs (adjusted difference per 1,000 GP
contacts of 54,301€, 95% CI 36,557-72,045€ for patients aged
0-10 years, 127,344€, 95% CI 99,685-155,002€ in patients aged
11-69 years, and 412,353€, 95% CI 285,561-539,145¢€ for patients
aged 70 years and older).

Thirty-day risk of death

There was little evidence of any associations between GP character-
istics and 30-day risk of death after the index contact, however we
observed 12%-17% increased odds of death associated with GPs
with low out-of-hours experience (Fig. 2).

Analysis of exposure independence assumption

and sensitivity analyses

After applying the matching procedure, we found weak or no asso-
ciations between the patients and GP characteristics (Supplementary
Table 1), supporting our assumption of independence between pos-
sible confounders and GP characteristics. The estimates of the GPs’
prior admissions proportion were not substantially affected by ad-
justments for the other GP characteristics (Supplementary Fig. 1).

The aOR for immediate admission after contact with a non-GP
was slightly higher compared with contact with a GP (1.11, 95%
CI 1.09-1.14 for patients 0-10 years, 1.08, 95% CI 1.06-1.09, for
patients 11-69 years, and 1.02, 95% CI 1.00-1.04 for patients aged
70 years and older) (Supplementary Table 3).

Discussion

Summary

This study suggested substantial impact from GP characteristics on
unplanned hospital admissions following contact with the out-of-
hours services. GP age and sex showed modest associations with im-
mediate unplanned hospital admissions. In contrast, the GPs’ prior
admission proportion was strongly associated with both immediate
unplanned hospital admissions and 30-day unplanned hospital ad-
missions and costs. Notably, GPs with a previously higher tendency
of admitting patients also more often admitted patients with crit-
ical conditions, indicating that a more restrictive referral practice
may threaten patient safety through missing out on critical cases.
However, there was little evidence of the GP characteristics affecting

the 30-day risk of death.

Strengths and limitations

The Norwegian out-of-hours services model with the primary
care gatekeeper function resembles the systems in many western
European countries providing external validity.!® Our large study
size with comprehensive register data, made it possible with close
matching to avoid confounding and still achieve precise estimates
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with ClIs reasonably narrow. GPs have a key role in Norwegian out-
of-hours services, but the recent pressure on primary care services
may threaten their position in this setting. Our study did not cover

A. CONFOUNDED MODEL

UNPLANBED HOSPITAL ADMISSION 104

1T D O L1
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E EEmm |—|—| | )
UNPLANNED HOSPITAL ADMISSION 307
B.OUR MODEL
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EiEEE O
PATIENT POPULATIONS — Il:J:L_.ElI —
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Fig. 3. (A) Different patient populations, where differences in unplanned
hospital admission proportion are affected by differences in patient
morbidity. (B) Assuming comparable patient populations, where differences
in unplanned hospital admission proportion better reflect the differences
between the GPs’ decisions.

non-GPs working in out-of-hours services. However, non-GP phys-
icians working out-of-hours did not deviate substantially in imme-
diate admissions, results in concurrence with previous research.'

Confounding is the main concern when comparing clinical
practice between physicians. A commonly used approach is to use
multivariable adjustment to control for confounding. However,
this requires detailed information on all important confounders, as
well as no measurement error. This is an assumption we find hard
to justify. Therefore, we designed our study to mimic the situation
of a random distribution of patients meeting different GPs (Fig. 3).
Our sensitivity analyses supported our assumption of independence
between patient and GP characteristics at the time of the contact.
Nevertheless, this was an observational study, and residual con-
founding cannot be ruled out.

Comparison with existing literature

Many approaches have been made to disentangle the factors and
mechanisms of importance for decisions on referrals and hospital ad-
missions.>”7223* With our study design aimed to limit confounding,
we found that both older and male GPs were more restrictive in their
admissions, which concurs with other studies’ findings. 67:26:31:3435 GP
specialist status and out-of-hours experience showed some associ-
ations with unplanned hospital admissions for the youngest patient
group, in concordance with previous literature where specialists
in general practice were found to refer fewer of their patients.?®*
However, the associations were weaker for the older patients.

Implications for research and practice

The increasing pressure on the healthcare system, including rising
healthcare expenditure particularly on specialized healthcare, is
challenging. New policies often aim to reduce unnecessary hospital
use, where reducing variations in unplanned hospital admissions is
one of many targets. Still, there is insufficient knowledge on the con-
sequences of this variation. In this study, we found that older and
male GPs admitted fewer of their patients in all patient age groups

Table 2. Change in number of unplanned hospital admissions and the cumulative costs from hospital stays starting within 30 days fol-
lowing the index contact according to GP characteristics, presented per 1,000 GP contacts. Linear regression analyses of all Norwegian

out-of-hours contacts 2008-2016.

Thirty-day unplanned hospital use? Patients 0-10 years

Patients 11-69 years Patients 70 years+

Change 95% CI Change  95% CI Change  95% CI
Thirty-day unplanned admissions per 1,000 patient contacts
GP® age per 10 years -5 -7 to -4 -5 -6to -4 -8 -11to -5
Male vs female GPs -17 -20to -14 -14 -16 to -12 -16 -22 to -10
GP specialists vs not -8 -10 to -6 -11 -13to -9 -5 -10to 0
GPs with low OOH® experience vs not 12 8tol6 8 Stoll 6 -3to 15
Highest vs lowest quarter in prior admission 35 31to 39 58 54 to 61 80 71 to 90
proportion?
Costs from unplanned admissions starting within 30 days (EURO) per 1,000 patient contacts
GP age per 10 years -6,284 -12,196 to -373 -11,538 -20,108 to -2,969 -23,580 -61,524 to 14,365
Male vs female GPs -33,546  -46,739 to -20,354 -25,988 -43,405 to -8,570 -24,057 -104,685 to 56,571
GP specialists vs not 22353 -12,516t07,811  -24390 -39,353t0-9,427 68,106  —1,014 to 137,225
GPs with low OOHE¢ experience vs not 15,789 -3,555to 35,133 24,336 -821 to 49,493 38,445 -74,995 to 151,884

Highest vs lowest quarter in prior admission 54,301
proportion?

36,557 to 72,045 127,344 99,685 to 155,002 412,353 285,561 to 539,145

2General practitioner.

"The associations were computed by comparing patients in the same 10-year age groups visiting the same out-of-hours services on the same weekdays, during

the same month and same time period of the day, and were adjusted for patient sex, age, and age squared.

‘Out-of-hours.
4GP prior admission proportion the previous four calendar months.
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and that these differences sustained over 30 days. However, these
differences were not reflected in the 30-day risk of death. Further, the
differences in 30-day costs from specialized healthcare were modest,
especially for the two oldest patient groups. The recruitment and re-
tention problems currently seen in European out-of-hours primary
care, as well as in general practice, can influence the composition of
GPs and other physicians staffing primary care. In Norway, the co-
hort of GPs is changing toward a higher share of female and young
physicians.” Yet, according to our results, even substantial changes
in GP sex and age composition will not affect costs substantially.
The GPs with the highest prior admission proportion however, had
higher numbers of both immediate and 30-day admissions, and sub-
stantially higher costs. This implies potential for lowering specialized
healthcare expenditure through strengthening the out-of-hours
services, with emphasis on optimizing the framework for decision
making, rather than raising the requirements for specialist status
and experience. Considering the out-of-hours settings with a lack
of time, resources, and previous knowledge of the patient, deciding
whether to refer a patient to the hospital is more challenging than
in normal hours primary care. Facilitating opportunities to confer
with a peer or a more specialized physician, implementing new tech-
nical solutions like shared patient journals, decision support, and
feedback on referrals and patient outcomes may help strengthen the
decisions and reduce unwanted variation.

Importantly, this study also recognizes the differences in admis-
sions for critical conditions that may nuance the picture, suggesting
that more restrictive referral practices may delay admissions for such
critical urgent cases and threaten patient safety. This is an important
aspect in the use of referral rates as quality measures for primary
care physicians,* and in the debate on limiting referral options on
the individual GP level as a means to reduce hospital admissions.

We found no apparent associations with short term risk of death
from differences in admission practices, a result that is reassuring
from a patient perspective. However, the increase in 30-day risk
of death after contact with GPs with low out-of-hours experience
should receive further investigations.

Conclusions

This study’s results provide evidence of substantial differences be-
tween GP admission practices, indicating a need for systematic work
to optimize the framework for GPs” admission decisions. However,
raising the requirements for experience and specialist status, or al-
tering the age or sex in the group of GPs staffing the out-of-hours
services, may not affect the consequences of the observed differences.
Improving feedback on both GP admission practices and patient
outcomes in the existing out-of-hours services system are possible
targets.
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