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ABSTRACT

Introduction: A patient’s needs and the seriousness of thesksare not the only factors that determine rdfegrhospital. The
objective of this study was to analyse whetherhocloctors (LDs) have a different pattern of refetwehospital from regular GPs
(RGPs).

Methods: All hospital referrals for one yean £ 5566 patients) from two Norwegian rural priméigalth care (PHC) centres to
the nearby district hospital were analysed withrardgo ICD-10 diagnosis groups. A major differebedween the PHCs was that
one had a continuous supply of LDs while the othad a stable group of RGPs. The equal-sized contiresinwere
demographically and socio-culturally similar.

Results: The PHC centre mainly operated by short-term td¥erred a relatively high number of patients te thistrict hospital
within the diagnosis groups of chapter VI ‘Diseaséghe nervous system’ (proportionate referrakrat0%;p = 0.010), and
chapter IX ‘Diseases of the circulatory systemofportionate referral rate 1309 = 0.048), and a comparatively low number of
patients for the diagnostic groups in chapter Xséises of the respiratory system=(0.018), and chapter XIV ‘Diseases of the
genitourinary system’p(= 0.039), compared with the norm of the distrigspital’s total population. The number and proporf
the total number of referrals, adjusted for popafasize, did not differ between the two rural conmities. The LD-run PHC
centre differed significantly from the total norm5 out of 19 ICD chapters, equal to 41% of théends.

Conclusions: Only one significant difference in hospital retds related to ICD-diagnoses groups were foundéen the studied
rural PHC centres, but the LD-run PHC differed froine total norm. These differences could neitherekplained from the
district’'s consumption of somatic hospital care tite demographical differences, but were relatestaéfing at the PHC, that is
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LDs or RGPs. The analysis also revealed that plessibder- and/or over-diagnosing of certain diseasecurred, both having
potential medical consequences for the patientedisas increasing healthcare expenditure.

Key words: hospital, locum doctors, primary care, refemaderral pattern, rural area.

Introduction

General practitioners often have the uncomfortable of
gatekeeper concerning referrals to hospftalThey are
assumed to ensure both equity and effectivenesthdin
daily practice through fair resource rationing afipnts.

Low-grade continuity in the doctor—patient relasbip is
associated with lower confidence, the meeting withew
doctor potentially being a source of uncertaintyd an
insecurity. This can influence the communication and
relationship between doctor and patient. It coulsb ebe
assumed that the patient’s threshold for seeingltiwtor is
affected®. A combination of these factors could impact on
the proportion of patients referred on. Thus thpetyf
doctor available to a population could influence trealth
situation of individuals. For example, preventiarddollow

up of cardiovascular disease has been shown tofegor
for patients who do not have a regular GP (RGP)

It is a traditional perception that the supply pésialists at a
nearby hospital will increase referrals from prignarare.
However, community type, rather than specialistpbyphas
been found to be a factor influencing referral nersb as
has the gender and age of the physicidReferrals to
hospital and specialists may also be related toptiéent
case mix, for example the older the patients, therem
patients with chronic diseases, and the more w@err
However, in some studies approximately two-thirdsthe
variation in referrals remained unexplaifieth a study of
referrals from general practice to physiotherapyame
variation was found that could not be explainedri®asured
characteristics such as practice location, or agegander of
the GP. There are obviously other factors beside the méed

the patient and the seriousness of the diseasel¢ietmine
referral to hospital.

Primary care and referral in Norway

Patients in rural Norway are listed with their geed GP’
(or the GP’s PHC), who is responsible for providprgnary
care for both elective and more urgent mattersitimtions
where a list has no ‘assigned GP’, the PHC provicie
using locum doctors (LDs) or regular colleagues.

The ‘standard path’ for hospital referral in ruNdrway is
for the ‘assigned GP’ to refer the patient to theal hospital
for further assessment. If, for reasons of timemedicine,
the local hospital cannot provide the requiredttrest, the
patient is passed on to a regional hospital, whimstitutes
the next healthcare level.

Objective

The objective of this study was to analyse the rrafe
patterns of two rural primary health care (PHC)tmnto
the same district hospital. In addition, this stusbught to
clarify whether the mainly LDs at one of the primanare
centres had a different pattern of referral from workforce
of RGPs at its comparable neighbouring primary cerdre.

Methods

The geographical sites

The study focused on two rural communities (Herad a
Dgnna) on the Atlantic coast of northern Norwayg(Hi
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These two communities are equally sized neighbouthe
archipelago of the Helgeland District. Both comntigsi
have their own PHC centre. A relatively short dis& from
both communities is a small town with a districtshital
(Sandnessjgen Hospital). Due to the local geografiey
structure of public transportation systems and 8Sassjgen
Hospital's medical supply and capacity, this haapit
receives almost all patients referred to hospitaifprimary
care in the two nearby communities.

This study includes all patients referred to Sasdjmen
Hospital from the two primary care centres in teary2003.

In Hergy approximately 99% of the population isdds with
the local PHC, and the remainder mainly with DgRhC.

In Dgnna, nearly 100% of the population is listeithvisPs

at Dgnna PHC. These figures have been stable farsye
Demographically, the two communities are simfarin
2003, the population sizes were 1793 for Hergy kbl for
Dgnna. The main industries in both communities were
fisheries, agriculture, small industry and emploptmia the
public sector. The age structure of the two comtiesiwvas
also similar (Fig2). that the two
communities’ health situation, environmental fastarulture
and genetics were all comparable.

It was assumed

The majority of GPs in the hospital catchment ateme
from the Nordic countries, although information it
available about their country of education. An imtpot
difference between the two PHCs was that the Hergy
primary care centre was served by a continuous lgupp
LDs, whereas the Dgnna primary care centre had i@ mo
stable group of RGPs available throughout the y&dher
PHC centres in the hospital catchment area alsdosexh
LDs during 2003 but as relievers rather than thgular
source of care.

The community at Dgnna was mainly served by RGPs wh
worked in their position for an average of 112 daysdian
59 days) during 2003. The shortest serving time was
2 weeks, while the longest-serving doctor had bieehis
position continuously for 17 years. The median dge

doctors in Dgnna was 37.5 years. The community eapif
was served by a succession of 17 LDs during the 3@@3.
Each doctor was employed for an average of 31.6 day
(12-106 days, median 18 days). The LDs came frormadew
and their median age was 35.2 years.

Data collection

The data for this study were drawn from 5566 andmgth
patient medical records from the district hospiitalthe year
2003. All patients were grouped according to

classification of their first, main diagnosis, aseypn by the
hospital, in the chapters of ICD-10. Referral frohe two
studied PHC centres was identified as 307 from ilerg
community (LD) and 240 from Dgnna community (RGP).

the

Data analysis

Background data relating to demographic factors Hrel
social and health situation of the two communitiesre
collected from Norwegian official
Norwegian Directorate for Health and Social
websité®!:

statistics and eth
Affairs

Because the gate-keeper function for primary canentclear
for ICD-10 chapter XXI ‘Factors influencing healttatus
and contact with health services’, this diagnogticup was
excluded from further analysis. The pattern of dizes for
the remaining ICD-10 chapters were compared between
two PHC centres and also compared with the paftarthe
district hospital’s total patients in the same y@ar 4019).
Based on percent-wise variations, chapters IV ‘Enide,
nutritional, metabolic’, VI ‘Nervous system’, IX i@ulatory
system’, X ‘Respiratory system’, XIV ‘Genitourinary
system’ and XVIII ‘Symptoms and signs’ showed detihg
pattern, which was analysed further using the wited *
test.
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Figure 1. Map of the Atlantic coast of northern Naway, including roads and ferries, showing the twaural communities
(Hergy and Dgnna) in the archipelago of Helgeland iBtrict. ©Kystatlas and used with permission.

Results

As is shown (Table 1), the number of primary caoetdrs
was approximately the same in both communities. The
Hergy inhabitants (LD) had slightly more visits toeir
doctor compared with those in Dgnna (RGP), and the
consumption of whole-day somatic care at the distri
hospital was also slightly higher for the Hergy plagion.
However, the number of care days per hospital aslams
was lower for the Hergy (4.7 days) than the Dgnna
community (5.4 days).

During the period 2000-2006, the consumption of amn
hospital days was very similar between the two comities
(Hergy [LD] 23.5 days vs Dgnna [RGP] 23.4 days).

The total number of referrals was approximately /2000
inhabitants/year (ICD-chapter XXI excluded) for theriod
2000-2006 for both communities, differing insigo#htly.
For 2003, the total number of referrals to ther@ishospital
was 240 from Dgnna (RGP) and 307 from Hergy (LOPA
chapter XXI excluded. The number of patients reférin
2003 to the district hospital, excluding those fraire
studied two PHC centres, was 5019.
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Figure 2: Age structure for male and female inhakiants in the two rural local communities (Hergy andDg@nna); first
graph is for Hergy, followed by Dgnna’.
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Table 1: Healthcare indicators for the communitiesof Hergy and Dgnna, 2003. Data from the NorwegiaRirectorate for
Health and Social Affairs

Indicator Community

Hergy Dgnna

(Locum doctors) | (Regular GPs)

Doctors in general practice per 10 000 inhabitants 15.9 18.1
Outpatient consultations, somatic health care| pea100 inhabitants/year 87.1 80.2
Whole-day somatic hospital care consumption -agdls, per 100 26.7 22.6
inhabitants/year
Number of care days per somatic hospital admission 4.8 5.9
Number of care days per somatic hospital admissieerage 2000—2006 4.7 54
Patients listed for PHC in ‘opposite’ community(%) 12 (0.78) N/A
Number of patients listed for PHC elsewhere (ndd@nna /Hergy)n (%) N/A 16 (1.04)

N/A, Not availablHC, primary health care.

The diagnosis pattern as percentage distributiorongm
diagnosis chapters is shown (Table 2) for the ptiérom
Hergy and Dgnna PHCs and for the rest of the gaterthe
district hospital. Table 2 also shows the propodie
referral ratio, calculated as the percentage ofekgected
number of patients, based on the total hospitaleriat
(n=4019). Hergy community (LD) had significantly reo
referrals than was expected for chapter VI ‘Diseaskthe
nervous system’n(= 0.010), and chapter IX ‘Diseases of the
circulatory system’ f = 0.048). However, Hergy (LD) had
significantly fewer referrals for chapter X ‘Disessof the
respiratory system’p(= 0.018), and chapter XIV ‘Diseases
of the genitourinary systempE 0.039). There were also
significantly fewer Hergy referrals for chapter XVI
‘Symptoms, signs and abnormal clinical and labayato
findings, not elsewhere classified’ than the noonthe rest
of the patients at the district hospitpl£ 0.005). For 14 out
of the 19 studied ICD chapters (chapter XXI exchlde
Hergy did not differ significantly from expectediwes (data
not shown). These 14 ICD-chapters represent 23&0obu
4019 patients, or 59% of the total material. Dgdith not
differ significantly from the total material in any
ICD chapter.

Discussion
Main findings

This study compared all referrals in one year tdisdrict
hospital from primary care in two different but qoanable
rural communities in Norway, and relates them @ lical
norm. The major difference between the two PHCs thvat
one was exclusively run by short-term LDs and ttieioby
RGPs during the year studied. Compared with thelloc
norm, the locum-run PHC referred relatively moreigras
to the district hospital with diagnoses relatingtie nervous
and circulatory systems, and relatively fewer pasewith
respiratory or genitourinary disease.

When examining referrals from the Hergy PHC (LDj fo
chapter IX ‘Diseases of the circulatory system’e tmost
frequent diagnosis was 120.9 unspecified anginatopisc
Assuming that the sub-populations within the hadisit
catchment area have equal health status, the aimgidance
should be similar within random variations. If théscorrect,
angina may have been over-diagnosed by the LDgnder-
diagnosed by RGPs in the rest of the area. A pusvatudy
found that prevention and follow up was less effectvhen
patients did not have an R&Phe increased frequency of
cardiovascular referrals from the LDs’ PHC may haeen
in compensation for such an effect.
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Table 2: The pattern of diagnoses, shown as distiited among selected ICD-chapters, for patients fim the two rural
primary health care centres (Hergy and Dgnna) anddr the remainder of patients at the district hospitl, 2003.

Number and Dgnna | Proportionate | Hergy(LD) | Proportionate Total Dgnna (RGP) | Hergy (LD) Hergy (LD)
title, ICD (RGP) referral ratio n (%) referral ratio hospital vstotal hospital vstotal VS
chapter n (%) % % (95%Cl) patients patients hospital Dgnna (RGP)
(95%Cl) n (%) p-value patients p-value
p-value

IV Endocrine, 7(2.9) 58 (28-121) 20 (6.5) 134 (87-207) 198 (4.9) 0.138 0.181 0.054
nutritional,
metabolic
VI Nervous 4(1.7) 96 (37-250) 11 (3.6) | 210 (121-36p) 70 (1.7 0.927 0.010 0.173
system
IX Circulatory 40 (16.7) 93 (67-129) 67 (21.8) 130 (100-168)  7HLY) 0.668 0.048 0.131
system
X Respiratory 27 (11.3)| 144 (98-211) 14 (4.6) 54 (32-91 326)8.1 0.066 0.018 0.003
system
XIV 25 (10.4)| 111 (74-165) 19 (6.2) 63 (40-99 382)9.5 0.619 0.039 0.071
Genitourinary
system
XVIII 16 (6.7) 63 (38-103) 17 (5.5) 52 (32-83 410 (10.2)  0.062 0.005 0.582
Symptoms, signs

LD, Locum doctor; RGP, regular GP.

Both over- and under-diagnosing have potential number of referred patients also gives similar maferatios

consequences. Under-diagnosing of angina pectoay m
increase suffering and lower quality of life andwéwal for
individual patients. When time is of essence, tlagmbsis
will influence the type of transportation or ammda unit
used for transfer to hospital. Thus, the doctoiagdosis
impacts on transport costs, because different mesns
transport differ in terms of cost. Further discaasof patient
consequences and healthcare expenditure implicatioa
outside the scope of the present study.

Factors affecting referrals

Differences in referral rate could reflect that Lidsrural
primary care have a lower ‘threshold’ than RGPs for
referring a patient to hospital. In this study treferral
frequency (number of referrals/1000 inhabitantsfyemas
similar in the two groups of doctors, suggestingt tliocum
and regular doctors had a similar threshold forphab
referrals. The number of consultations divided ke t

between the sites.

It can be assumed that the level of continuity idoator—
patient relationship can influence the doctor’s ichoto
either refer the patient at once or to 'wait ane'.sén LD
who works on his own and will leave in the nearufat
cannot easily follow up the patient personally grasking
colleagues. In this situation, the doctor may réffier patient
‘for the sake of safety’, in order to secure couitipn and
quality in follow up and treatment, or possibly hup to
leave follow up to the hospital. In addition, plorans in a
single practice have been found to have a higHerres rate
than physicians in a group practice, as have playscwith
a high work loatf. Both these factors may be applicable in
this case.

The doctor's number of years in the profession hasn
shown to influence treatment quality, although moféen
negatively®. Also, the guidance function from secondary to
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primary care obviously works best when the primeaye
doctor has been at his post for some time.

The referring doctor does not work in a vacuum dets in
intersection between the patient’'s expectations, tin
knowledge, and the support of practice colleagiies. LDs

in Hergy worked on their own approximately 50% bé t
time, thereby reducing the chance of such supporegular
doctor is also able to ‘wait and see’, making a new
appointment for the patient and a quick referralthé
patient's condition changes.

The patient’s wishes will also be of importancehds been
shown that short duration and low grade of contynin the
doctor—patient relationship is associated with lowatient
confidencé. The patient may request a referral, especially if
he has a longer relationship with and loyalty te thcal
hospital clinic.

Practical factors such as a lack of diagnosticlifeas and
equipment, especially in an ambulant rural settioguld
cause the doctor to ‘err on the safe side’. Asfait could be
established retrospectively, the doctors in the two
communities had similar diagnostic equipment, tadtltheir
offices and available when making home calls.

Because all LDs came from the neighbouring country
Sweden, lingual and cultural barriers may havecséi the
communication between doctor and patient, but eeithf
these are likely to have had a substantial infleeon the
doctor’'s assessment or other efforts. In the Notdintries,
medical education and training are similar, astegatment
protocols, with some local adaption. For this reasany
possible influence from the LD’s training and ‘metal
medical culture’ should be considered minor.

One should also recognize similarities in the pattef
referral between the two healthcare centres. Fét 69the
referred patients, constituting 14 out of the 18d&d ICD-
chapters (chapter XXI excluded), no significantfefiénce
was found between the referral patterns of LDstaechorm
for PHCs in the hospital’s catchment area.

Limitations and methodological considerations

Limitations in this study should be considered. Bhalysed
rural local communities are quite small, as is thstrict
hospital, and the study only spans one year. Homyehes
district is typical of rural Norway and the uncomcpted
lines of communication and referral makes it suéafor
studies of this kind.

The analysed data were based on the hospital’s main
diagnosis, and thus not on the referring doctor's

(preliminary) diagnosis. The hospital's
diagnosing is an important part of the referral gess,
providing a ‘second opinion’ and thereby furthearidlying

the diagnostic picture. Minor differences betwedme t
hospital’'s main diagnosis and the referring dostavill not

affect data validity, because our analysis is basada

division into whole ICD chapters, not single diages. If the
hospital’s diagnosis were to belong in a differd@D

chapter this would, of course, affect the validifythe basic
data, and thereby the conclusions.

independent

Another possible source of error is that the datly etates
the district in which the patient lived, not whigidividual
GP made the referral. Patients are expected tothwse
‘assigned GP’ for all primary care and the assuomptivas
made that this was so and that they were referad their
own PHC. Because the two districts cooperate inngaone
doctor on call outside working hours, it can beuassd that
there has been some degree of ‘mixing’, where @mavas
referred by the opposite district’'s doctor. If thigxing was
widespread, the real differences were larger thanwere
able to prove in the present study. Less than 1%#heoHergy
inhabitants are listed with doctors at the DgnnaCPtheir
diluting impact on the elective consultations inrba thus
being insignificant. Similarly, the impact on Her&®HC
would be insignificant even if these individualsnststently
saw the local PHC for urgent care.

The referral pattern from primary care has beenwshto
fluctuate short term, especially weeKly Because this
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material is based on a whole year, the effect oftslerm
variations could be considered eliminated.

Conclusion

The difference in referrals for LDs compared witirgler
area referral patterns from primary care showrhis study
indicates that both over-referral and under-refescaurred,
possibly in part based on over- and under-diagiggsin
respectively. Both phenomena would imply costs and
consequences. For society, over-referral genengtenses

in the form of ‘unnecessary’ examinations, occugiedpital
beds, or more expensive and risky transportatiopatients.
For patients, could increase suftgri
decrease quality of life and even lower survividsa

under-referral
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