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Abstract

The referral pattern of neurological patients to 33 European psychiatric consultation-liaison (C-L) services in the general hospital was
examined. Analyses were conducted on the ECLW CS data set, which consists of 14,717 psychiatric C-L referrals made in 56 European
hospitals during 1991. Psychiatric referrals of patients admitted to neurological wards were compared to referrals from other wards.
Information was obtained from 33 neurological wards, consisting of 34,506 neurological admissions. Of these admissions, 839 were referred
to C-L psychiatry. The median consult rate among the hospitals was 1.8%. Compared to other hospital wards, patients referred from
neurology were more frequently diagnosed as suffering from somatoform (P,.01) and dissociative disorders (P,.01), and less from
substance abuse (P,.01) and delirium (P,.01). Referral to C-L psychiatry from neurological wards is characterized by an underestimation
of psychiatric co-morbidity and a late detection, comparable to other medical specialties. An appeal is made for a standardized referral
procedure including admission screening method, detecting patients at risk for nonstandard care during their hospital admission. © 2001
Elsevier Science Inc. All rights reserved.
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1. Introduction

Many patients in the general hospital admitted to a neu-
rological ward suffer from psychiatric co-morbidity. Most
of the highly prevalent neurological disorders show a re-
markable proportion of coexistence with specific psychiatric
syndromes [1]. Up to 50% of all patients with cerebrovas-
cular disorders—the neurological disorder with the highest
incidence—develop a depression, according to DSM-III
criteria. Depression also occurs in 55% of all cases of
epilepsy and in 40% of all Parkinson cases. Another—even
more distinct—psychiatric co-morbidity of Parkinson’s dis-
ease is associated dementia, occurring in 65% of all patients.
Also, while 53% of multiple sclerosis patients suffer from
mood disorders, only 13% of a control group with the same

inabilities—caused by muscular dystrophy—showed mood
disorders, suggesting specific psychopathological mechanisms.

Another perspective on the inter-relation between neu-
rological and psychiatric illness is the following: as approx-
imately 30% of neurological patients do not appear to have
an organic basis for their symptoms, many among them may
suffer from somatisation disorder. Ewald and colleagues
found that in a group of 100 newly admitted neurological
patients, 14 were considered as somatisers without organic
co-morbidity and 26 as having both an organic disease and
nonorganic symptoms [2].

Although one might expect considerable interaction be-
tween the clinical specialists, detection and treatment of
mental illness in the general hospital is limited. The best
model to interpret this phenomenon is perhaps the referral
filter model [3]. This epidemiological health service model
describes the prevalence, detection, treatment, and referral
rates of mental disorders in the population, in primary care,
and in secondary care systems. The diagnosis of mental
disorder in patients who are admitted to the general hospital,
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is often missed or not judged to be relevant for specialist
treatment in almost 90% of the cases [4]. Regarding patients
admitted to neurological wards, using a standardised psy-
chiatric clinical assessment, similar results are reported
[5,6]. It was found that of all 39% of patients suffering from
psychiatric symptoms, 72% percent remained unrecognised
by the neurologists [5]. In a study conducted in 56 European
psychiatric C-L services [7–10], an average referral rate of
1.4% was found, which is in sharp contrast to the estimated
co-morbidity rates in the general hospital of 30–40% [4]. In
other words, about 97% of the patients in the general hos-
pital for whom a psychiatric diagnosis could be reached, are
not treated by C-L psychiatrists. In the present study, the
focus is on psychiatric referrals from neurological wards. To
date, there has been no multi-centric study on this topic,
which would enable generalization of the results.

2. Method

2.1. Data collection

The European Consultation Liaison Workgroup Collab-
orative Study (ECLW CS) database contains 14,717 refer-
rals to C-L psychiatry in 56 hospitals from 11 European
countries during 1991. A detailed description of the general
method, forms, reliability and generalizability of this study
is given elsewhere [7,11,12].

Psychiatric diagnoses of the referred patients were
scored on the basis of the ICD-10 system. Prior to the period
of data collection a patient registration form including
ICD-10 diagnoses has been developed and systematically
trained. Reliability testing has been performed. Almost all
consultants passed stringent criteria; those who failed were
supervised [11,12]. Of the participating hospitals, informa-
tion concerning the number of admissions to the different
wards during that year was collected.

2.2. Data analysis

A comparison of the psychiatric diagnoses is made be-
tween the patients referred from neurological wards and
other wards. The significance of differences between the
prevalence of diagnoses is tested by means ofx2 tests. To
adjust for multiple testing and the large data set, aP-value
of ,.01 was chosen to indicate a significant difference.

3. Results

Neurological admission data were obtained from 33 of
the 56 selected hospitals (59%), from 10 different countries.
The sample on which data analysis is conducted, consists of
9,340 C-L referrals, 34,506 neurological admissions and
839 neurological patients referred to C-L psychiatry. The
consult rates, the proportion of neurological referrals and

the total samples seen by the C-L services are presented for
all participating hospitals (Table 1).

The hospitals are comparable with regard to consult
rates: 32 of the 33 consult rates are in the range of 1–10%;
a median of 1.8% and an average of 2.4%. Major differ-
ences between the different participating psychiatric C-L
Services can be seen regarding the proportion of consults
originating from neurology wards, ranging from 0% to 33%.
Over all hospitals, 8.7% (median and average) of all psy-
chiatric consultations originated from neurological wards.

The average time between admission to the hospital and
referral to C-L psychiatry is 8.3 days (median54.0 days),
comparable to the total sample of the ECLW CS data (mean
8.5 days; median 3.0 days). Also similar are the total length
of stay of the referred neurological patients (mean 23 days;
median 14.0 days) and the total sample of referred patients
(mean 23.6 days; median 13.0 days). The following differ-
ences are found comparing the main groups of psychiatric
diagnoses between the neurological patients and the total
sample of referred patients (Table 2).

Somatoform (7.3% versus 3.2%), dissociative disorders
(12.0% versus 0.9%) and organic mental disorder excluding
dementia and delirium (11.4% versus 5.1%) are relatively
more prevalent psychiatric diagnoses in the sample of neu-
rological patients referred to C-L Psychiatric Services. The
diagnoses non alcoholic deliria (2.7% versus 7.4%), sub-
stance abuse (4.4% versus 11.9%), schizophrenia (2.7%
versus 4.7%), anxiety/stress (15.5% versus 19.6%) and
mood disorders (15.1% versus 18.8%) are less frequently
reached in the neurological patients.

Services with relatively low (,1.8%) and relatively high
(at least 1.8%) consult rates originating from neurological
wards, differ on the following hospital and C-L service
characteristics (Tables 3 and 4).

Services with relatively high referral rates are significantly
associated with the presence of a social work service in the
same hospital. Trends for associations were found with respect
to the multi-disciplinarity of the team, availability of the ser-
vice, secretarial support and the proportion of liaison activities,
indicating that the more developed services have higher refer-
ral rates originating from neurological wards.

4. Discussion

A median proportion of 1.8% of our sample of neuro-
logical patients is referred to C-L psychiatry, which is slightly
higher than the total psychiatric consult rate in the general
hospital. A mean and median proportion of 8.7% of all
patients referred to C-L psychiatric services originated from
neurology wards. Comparison between the neurological and
other referrals replicated the pattern of referral of a rela-
tively late timing of referral and a long hospital stay of those
referred. The difference between the average and median
timing of referral indicates a skewed distribution: although
half of the patients were referred within 3 days of admis-
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sion, for some patients it takes weeks before a C-L referral
is initiated.

Psychiatric diagnoses of the referred neurological pa-
tients differ from the other referred patients, especially in
the prevalence of the diagnoses somatoform and dissocia-
tive disorders—appearing more frequently in the group of
neurological patients— whereas substance abuse and deliria
were less frequently reached diagnoses in the patients ad-
mitted to neurological wards. As an explanation for the
relatively many somatoform and dissociative diagnoses, the
high prevalence of patients without an organic basis for
their symptoms mentioned in the introduction can be noted.
Deliria, on the other hand, might be considered by neurol-
ogists as a part of their profession rather than as belonging
to psychiatry. The relatively low prevalence of especially
substance abuse may be explained by an unlikely coinci-
dence of neurological disorder and heavy substance abuse
and by a less perceived need to refer to C-L psychiatrists or
by a more pronounced resistance of patients. Though neu-
rologists are probably most competent to treat withdrawal

including related convulsions, they might have neither the
expertise in alcohol counselling as for instance C-L nurses
have, nor be aware of its effectiveness [13] and probably do
not have systematic access to specific outpatient facilities.

C-L services with relatively high consult rates originat-
ing from neurological wards (at least 1.8%) seem to differ
from the remaining services in the level of their develop-
ment. More likely these services are multi-disciplinary, their
availability is better and they have more secretarial support.
Although difficult to test statistically due to the relatively
small number of services (n533) to ensure sufficient power,
these findings are supportive for the hypothesis that less
developed services are more focused on acute psychiatric
care, such are the treatment of attempted suicide patients
and patients with alchohol abuse. More developed services
on the other hand expand their activities to other patient
groups, such as patients with related somatic and psychiatric
problems, resulting in higher referral rates from different
hospital wards.

In the general hospital population, about 90% of the

Table 1
Consultrates and proportions of neurological consultation liaison referrals for 33 hospitals

Country Hospital N of neurological
admissions

N of all
psychiatric
referrals

N of neurological
psychiatric
referrals

Consultrate (%) Proportion of
neurological
consults (%)

Belgium 1. St. Norbertus, Duffel 84 71 5 6 7
Finland 2. University of Kuopio 1,861 309 29 1.5 9.4

3. Yliopistollinen Sairaala, Tampere 1,959 259 28 1.4 10.8
4. University Hospital, Helsinki 1,847 323 24 1.3 7.4
5. Lansi Pohjan Keskussairaala, Kemi 764 51 14 1.8 27.5

United Kingdom 6. John Radcliffe Hospital, Oxford 1,200 421 24 2 5.7
7. Hope Hospital, Manchester 1,113 100 38 3.4 38

Italy 8. Policlinico Universita, Modena 1,632 709 49 3 6.9
9. S. Maria Nuova, Reggio Emilia 1,514 137 4 0.3 2.9

The Netherlands 10. Vrije Universiteit, Amsterdam 1,057 600 56 5.3 9.3
11. Elisabeth Ziekenhuis, Tilburg 1,075 218 19 1.8 8.7
12. St. Lucas Ziekenhuis, Amsterdam 1,099 277 32 2.9 11
13. Spaarneziekenhuis, Heemstede 384 262 29 7.6 11.1
14. Ziekenhuis Rijnstate Arnhem 877 207 25 2.9 12.1
15. Academisch Ziekenhuis, Groningen 1,000 247 39 3.9 15.8

Norway 16. Rikshospitalet, Oslo 1,211 422 95 7.8 22.5
17. Haukeland Sykehus, Bergen 1,669 482 22 1.3 4.6

Portugal 18. Hospital de Geral Sto. Antonio, Porto 571 214 0 0 0
19. Hospital de Sao Joao, Oporto 2,471 145 3 0.1 2.1
20. Hospital Santa Maria, Liboa 669 827 3 0.4 0.4
21. Hospital Distrital, Barreira 184 94 3 1.6 3.2

Spain 22. Universidad de Zaragoza 815 679 59 7.2 8.7
23. Hospital Princessa, Madrid 402 322 19 4.7 5.9

Germany 24. Albert Ludwigs, Freiburg 2,013 269 89 4.4 33.1
25. Charlottenburg, Berlin 378 280 3 0.8 1.1
26. Steglitz, Berlin 1,229 137 15 1.2 10.9
27. Psychiatrische Klinik, Gorlitz 371 246 42 11.3 17.1
28. Carl-Gustaf Carus, Dresden 583 140 0 0 0
29. Georg-August, Gottingen 2,205 101 24 1.1 23.8
30. Eppendorf, Hamburg 770 119 9 1.2 7.6
31. Krankenhaus Am Urban, Berlin 782 697 8 1 1.1
32. Christliches Krankenhaus, Quackenbruck 476 122 24 5 19.7

Greece 33. Hatzikosta Hospital, Ioannina 241 106 6 2.5 5.7
Total 34,506 9,593 839 2.4 8.7
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psychiatric cases are not referred to psychiatric consultation
services. From the present multi-centric European study, it
can be concluded that neurologists do not distinguish them-
selves from other medical specialists: about 2% of patients
referred out of 30–40% estimated co-morbidity indicates
that more than 90% is either self treated or missed. Al-
though it is not clear to what extent this means undertreat-
ment of mental disturbances in the general hospital, several
studies report the effectiveness of C-L psychiatric and psy-

cho-geriatric interventions in different settings in the gen-
eral hospital (e.g., 14,15,16) in terms of reductions of med-
ical care utilisation and improved functional status.

Given these observations, our findings suggest a better
referral procedure might benefit health care delivery for
patients on neurological wards. Referral in the classical
consultation model is a subjective procedure based on the
appreciation of the patient’s mental care needs by the ward
physician. Detection of psychiatric problems is poor, or
perhaps the problems are considered not to be relevant to
the current treatment. Both decisions may not be made
reliably by neurologists, as they are not educated for detect-
ing psychiatric morbidity in their specific population. Psy-
chiatric training during the medical curriculum is mainly
focused on psychiatric morbidity in the population referred
to the mental health care system. As a consequence, in the
general hospital C-L referrals are made relatively late dur-
ing hospitalisation when the psychiatric problems are al-
ready interfering with the current treatment.

The conviction that many psychiatric complications are
foreseeable has been the incentive for developing an alter-
native to the classical referral procedure: the COMPRI-
INTERMED paradigm [17–19]. The goal in this strategy for
detection and treatment is not to detect patients suffering
from psychiatric co-morbidity per se but those patients that
will receive the most medical and nursing care during their
stay. It is expected that many of these patients will benefit
from psychiatric intervention aimed at reducing current
length of hospitalisation. The COMPRI-INTERMED strat-
egy consists of quick case-finder (COMPRI; 19) adminis-
tered to all newly admitted patients and a method for clas-
sifying patient care needs and directing integral treatment
(INTERMED; 20–22).

The COMPRI was developed in the European Biomed1
Risk Factor Study in order to detect at their admission,
medical patients at risk of developing complex care needs.
More than 2,000 admissions were included in the study,
originating from 11 internal medical wards from 7 European
countries [19]. Complex care needs were defined by means of

Table 2
Psychiatric diagnoses for patients referred from neurological wards
compared to other wards

Psychiatric diagnoses Referred from
neurological
wards
(n 5 837)

Referred from
other wards
(n 5 8,705)

Significance

Dementia 4.6% 5.0% ns
Deliria non-alcoholic 2.7% 7.4% ,.01
Deliria alcoholic 1.1% 1.6% ns
Other OMD 11.4% 5.1% ,.01
Substance abuse 4.4% 11.9% ,.01
Schizophrenia 2.7% 4.7% ,.01
Mood disorders 15.1% 18.8% ,.01
Anxiety/stress 15.5% 19.6% ,.01
Dissociative

disorders
12.0% .9% ,.01

Somatoform
disorders

7.3% 3.2% ,.01

Othersa 7.9% 8.0% ns
Unknown/deferred 15.1% 13.9% ns
Total 100% 100%

a This category includes personality disorders, neurasthenia, eating dis-
orders, sexual dysfunctions, sexuality disorders, puerperium, PFAPD, med-
ication abuse, behavioral disorders, habit/impulse disorders, factitious dis-
orders.

Table 3
Hospital characteristics of services with low (,1.8%) versus high (.
or 5 1.8%) referral rates from neurological wards

Low
referral
rate
(n 5 15)

High
referral
rate
(n 5 18)

x-square P-value

University hospitals
(N;%)

11 (73%) 11 (61%) 0.6 n.s.

Hospitals with
supraregional
responsibility (N;%)

11 (73%) 10 (56%) 1.1 n.s.

Hospitals with admissions
on psychiatric ward
(N;%)

12 (80%) 12 (67%) 0.7 n.s.

Hospitals with social
work services (N;%)

9 (60%) 16 (89%) 3.7 0.05

Hospitals with medical
psychology services
(N;%)

7 (47%) 10 (56%) 0.3 n.s.

Hospitals with pastoral
services (N;%)

11 (73%) 13 (72%) 0.0 n.s.

Table 4
C-L service characteristics of services with low (,1.8%) versus high (.
or 5 1.8%) referral rates from neurological wards

Low
referral
rate
(n 5 15)

High
referral
rate
(n 5 18)

x-square P-value

Multi-disciplinary team 3 (20%) 9 (50%) 3.1 0.07
24-h service 6 (40%) 13 (72%) 3.5 0.06
Service available by

beeper
4 (27%) 9 (50%) 1.9 0.17

Secretarial support 6 (46%) 12 (67%) 1.3 n.s.
More than 5% of

referrals due to liaison
6 (40%) 11 (61%) 1.5 n.s.

Manpower three full-time
equivalent or more

4 (31%) 6 (35%) 0.1 n.s.
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objective criteria (length of hospital stay, diagnostic proce-
dures, medications, nursing interventions) and judgments
made by doctors and nurses at discharge [20]. Thirteen risk
factors were found that together predicted 30–40% of variance
of the indicators for care complexity [21], which were used to
develop the COMPRI. The COMPRI consists of 13 items with
yes–no answering categories (see Fig. 1), that can be admin-
istered by the ward staff (nurse or administrative worker) and
transformed into a risk factor score that is related to length of
hospital stay and other complexity indicators [22].

Of patients with a high risk of developing complex care
needs (e.g., a COMPRI score of 6 or higher) the biopsy-
chosocial care needs can be assessed by means of the
INTERMED. The INTERMED describes the patient’s care
needs in terms of the biological, psychological and social
characteristics and demands on the health care system (see
Fig. 2) and can be reliably scored by a C-L nurse, psychol-
ogist or psychiatrist after a two day training.

The variables in the INTERMED are scored ranging
from 0 to 3, indicating no vulnerability or care needs to
severe vulnerability or care needs in that area. Promising
results with regard to its inter-rater [23] and interitem reli-
ability (in preparation) as well as its validity have been
found in different patient populations, such as patients with
low back pain, diabetes, and rheumatoid arthritis, in patients
admitted to internal medicine and patients in palliative care
[24–29]. In a sample of patients referred to a C-L service,
the INTERMED identified socially vulnerable, frail elderly
patients with a high risk of a late referral and a long hospital
stay [30]. Currently, intervention studies are conducted or in
preparation aimed to demonstrate the effect of early inter-
ventions in different patient populations with somatic and
psychiatric co-morbidity, in terms of reducing health care
utilization and improving quality of life.

Neurologists throughout Europe refer only a small pro-
portion of the psychiatric ill on their wards for a psychiatric
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consultation, comparable with the other wards in the general
hospital. We have no reason to believe that detection of
psychiatric co-morbidity by neurologists is better than other
medical specialists, despite the historical association be-
tween neurology and psychiatry.
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