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Abstract

We investigated the complexity of medical inpatient care to learn it was associated with the presence and type of mental disorders, and
with emotional distress and somatization. Six indicators of care complexity, including length of stay (LOS), were assessed for 294
consecutive medical inpatients. Patients rated their own health and physical disability, and medical consultants assessed them for chronic
and life-threatening diseases. A subsample of 157 patients was assessed for ICD-10 psychiatric diagnoses by means of an extensive
semi-structured interview known as Schedules for Clinical Assessment in Neuropsychiatry (SCAN). With a few exceptions, the indicators
of complexity of care were not statistically significantly associated to ICD-10 mental disorders; psychological distress, measured by the
SCL-8 rating scale; or somatization, measured by the Whiteley-7 rating scale. On the other hand, four of six complexity indicators were
significantly associated with self-rated physical disability or health, or both, when controlling for the severity of the medical condition. In
conclusion, complexity of care, including LOS, was substantially associated with the patient’s own health perception but only marginally
with the presence of mental illness. This is noteworthy, as previously published results concerning the same patients have shown a clear
association of mental illness with utilization of admissions to nonpsychiatric departments, and with utilization of primary care resources.
© 2001 Elsevier Science Inc. All rights reserved.
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1. Introduction

Epidemiological and clinical studies have shown that
persons with mental disorders are frequent users of nonpsy-
chiatric health care resources [1–6]. In a previous paper it
was shown that mental disorders in internal medical inpa-
tients were strongly associated with increased utilization of
nonpsychiatric admissions, and of primary care services,
during recent years up to the index admission [7].

However, apart from the number of admissions, it is
important to study how comorbid mental disorders influence
inpatient care. Increased average length of stay (LOS) has
been found for general hospital inpatients with cognitive
impairment [8–13], and similar results have been reported
for anxiety, depression, and psychological distress [14–17],
though doubted by other studies [9,11,18,19].

LOS is only one aspect of health care utilization associ-

ated with a hospital admission, and other factors may con-
tribute to an integrated assessment of complexity of care
given during hospitalization, particularly by adding infor-
mation on the “density of care”, i.e. the work the patients
cause for the care deliverers during hospitalization. In the
Biomed1 Risk Factor Study (European consultation Liaison
Workgroup, ECLW) [20–22], a concept of care complexity
was developed, offering a more detailed description of the
utilization of hospital services during admission. This con-
cept was adopted in the present study. Care complexity was
measured by counting the number of days on which there
were laboratory- and diagnostic tests, the number of medi-
cations and nurse interventions, and the number of consult-
ants involved during hospital stay.

Hence, it was the objective of the study to determine
whether mental illness altered complexity of care and to
identify simple case finders for patients in need of inter-
disciplinary care. Currently, referral of complex patients to
psychiatric consultation is based on a subjective decision,
presumably biased toward those patients presenting (behav-
ioral) problems to the health care professionals. In this
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article, two brief screening instruments for mental illness
were applied and examined for associations with care com-
plexity.

The purpose of the present study was to investigate
among internal medical inpatients, whether complexity of
care is associated with: a) ICD-10 non-cognitive mental
disorders; B) the SCL-8D scale for anxiety and depression;
C) the Whiteley-7 scale for somatization; and D) the pa-
tient’s own perception of health and physical disability.

2. Methods

2.1. Study population

The study population consisted of consecutive inpatients
aged 18 or older who were admitted to the department of
internal medicine at Silkeborg Central Hospital, Denmark,
during a three month period in 1997. The department pro-
vides all medical services for the catchment area. Each
patient was included only once. In all, 547 patients were
admitted during the study period.

2.1.1. Excluded patients according to predefined criteria
Patients who were not of Scandinavian origin (n � 4),

and patients who could not be interviewed, either because of
too severe physical illness (n � 41), deafness (n � 5),
disorientation (n � 21), expressive problems, e.g. aphasia
(n � 13), or unconsciousness (n � 7). In addition, 58
patients were discharged, and six patients died before they
could be interviewed. 98 patients refused to participate in
the investigation. Hence, a total of 294 patients were in-
cluded.

The patients who died before inclusion, or who were
excluded according to predefined criteria (n � 97), the
patients who refused to participate (n � 98), and the patients
that were discharged before they were contacted by a re-
search worker (n � 58) were compared to the included
patients as to age and gender, and as to register information
on psychiatric and nonpsychiatric health service utilization.
These three groups of excluded patients differed signifi-
cantly from the included patients only in terms of age (for
details see [23]).

2.2. Complexity of care

A registration form, developed in the Biomed1 study,
was used for collecting the following complexity data:
Length of stay (LOS), the number of days laboratory tests
were performed, the number of days diagnostic procedures
were performed, the number of medical and paramedical
consultations, the number of prescribed medications, and
the number of non-standard nurse care actions (nasal tube
feeding, administration of intravenous infusion, etc.). The
five indicators were analyzed separately (instead of relying

on a single care complexity factor) and thus linked to the
measures of psychopathology, one at a time [24].

2.3. Psychiatric diagnosis

Within the first 24 hours after admission, all patients
were interviewed by one of three research workers. The
interview included an eight-item version of the Symptom
Check List (SCL-8) [25], assessing anxiety and depression.
Furthermore, it included a version of the seven-item White-
ley-index, which was slightly modified for use in interview,
and which measures illness worrying and conviction, and
has been shown to detect somatization well [26]. The two
scales thus provide a dimensional evaluation of psychiatric
symptoms of anxiety, depression, and somatization.

The responses to each item were dichotomized, and for
the selection of patients to diagnostic psychiatric interviews,
patients with a score of 2 or more on the SCL-8D and/or 3
or more on the Whiteley-7 were classified as high-scorers. A
random sample of one-third of all patients was then se-
lected, followed by adding all high-scorers from the two-
thirds not already chosen. Thus, a stratified subsample was
produced, consisting of all high-scorers and approximately
one-third of the low-scorers. The psychiatric interviews
were done at discharge by means of the SCAN, version 2.1
[27]. Eleven patients refused to participate in the interview,
and two died before interviews could be arranged. Thus,
157 patients were interviewed with the SCAN (Fig. 1).

The two SCAN interviewers had been trained and certi-
fied at the WHO-center in Aarhus and were blinded to the
patients’ answers to the interviews at admission. The inter-
rater agreement was high, i.e. there was agreement on 16 of
17 patients (kappa � 0.88).

The SCAN interviews were used for computerized
ICD-10 psychiatric diagnoses concerning the “Present
State” (current mental disorders, referring to a period of at
least one month prior to the interview and in all cases
including the day of admission). Subsequently, the psychi-
atric diagnoses were grouped into three main categories:
one consisting of somatoform disorders, another consisting
of substance use disorders, and one consisting of anxiety
and depression. For details on the prevalence of specific
disorders, see [23].

2.4. Severity of the medical illness, and self-rated
disability and health

For severity of illness assessment, the medical consult-
ants responsible for each patient were asked two questions
concerning whether the patient suffered from a) a chronic
medical disease; and b) a life-threatening medical disease.
Fifteen patients who were not assessed for life-threatening
disease were excluded from analyses including this vari-
able.

The patients were asked one question regarding their
current health during the past week. Concerning physical
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disability, the patients were asked three questions, the re-
sponses of which were subsequently dichotomized and
added, forming an index. For details about the doctor- and
patient-rated variables, see [7].

2.5. Data analysis

Psychotropic drugs were excluded from the number of
different medications during hospital stay. All complexity
variables, i.e. the five above-mentioned objective variables,
and LOS, were dichotomized. To ensure clinical signifi-
cance and statistical power, this was done as closely as
possible to the 80-percentile, thus defining a highly complex
group regarding each complexity indicator.

Associations between the six complexity indicators and
the psychiatric diagnostic groups were examined on the
basis of the 157 patients interviewed with the SCAN, by
weighted logistic regression analyses [28] with complexity
status (high/low) as the dependent variable, and the psychi-
atric diagnostic categories as independent variables, one at
a time (thus, the group of patients with, e.g., a substance use
disorder was compared to the group without a substance use
disorder, i.e., not to the group with no psychiatric diagno-

sis).The weighting procedure eliminated bias introduced by
stratified sampling.

Associations between the complexity variables and all
other variables were analyzed correspondingly, but based
on all 294 patients without weighting.

Gender and age (three groups: 18–49; 50–60; 70�) and
their interaction were also included in the models as possi-
ble confounders, as they were significantly associated with
the psychiatric morbidity [23], and with health perception
[7]. To adjust for possible confounding by the severity of
the medical illness, the presence of chronic medical disease
and the presence of a life-threatening medical disease were
also included in the models. It was also tested if age, gender,
chronic medical disease, or life-threatening medical disease
modified the association, and modification (interaction)
terms were included if significant (see above). SPSS for
Windows v. 6.1.3/80 was used for statistical analysis.

3. Results

Descriptive statistics

Table 1 shows the frequencies of all variables discussed
in the present article.

3.1. High complexity and mental disorders

Among females, the presence of a mental disorder, and
the presence of an anxiety/depressive disorder, showed sig-
nificant associations with a high number (�9) of different
non-psychotropic medications (ORmental disorder � 5.8 (95%
C.I. � 1.3–26.9); ORanx/dep � 7.3 (95% C.I. � 1.5–36.6). In
men, the corresponding odds ratios were not significant.
Neither mental disorders combined nor did a diagnosis of
anxiety/depression significantly increase the odds for high
complexity regarding length of hospital stay, days with
laboratory tests, days with diagnostic procedures, consulta-
tions, or nurse care interventions. High complexity was also
not associated with somatoform disorders. As to substance
use disorders, statistically significant associations were
found for high complexity concerning days with laboratory
tests (OR � 5.8; 95% C.I. � 2.2–14.9) and days with
diagnostic procedures (OR � 7.8; 95% C.I. � 1.6–38.6).

3.2. High complexity and psychological distress

Patients with a high score (i.e. 5–8) on the SCL-8D had
three times increased odds for high complexity regarding
consultations (�1; 95% C.I. � 1.3–7.3), compared to pa-
tients with a low score (i.e. 0–1). There were no statistically
significant associations between high score and other indi-
cators of high complexity. Medium score on the SCL-8D
(i.e. 2–4) was not associated with high complexity.

Fig. 1. Patient selection process. *Schedules for Clinical Assessment in
Neuropsychiatry.
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3.3. High complexity and somatization

Patients with a high score (i.e. 4–7) on the Whiteley-7
had 3.4 times increased odds for high complexity regarding
different medications (�9; 95% C.I. � 1.1–10.0), compared
to patients with a low score (i.e. 0–1). There were no
significant associations between high score and other indi-
cators of high complexity. Medium score on the Whiteley-7
(i.e. 2–3) was not associated with high complexity.

3.4. High complexity and self-rated disability and health
Long hospital stay (�10 days) was associated with mod-

erate (OR � 2.8; 95% C.I. � 1.1–7.1) and severe (OR �
3.6; 95% C.I. � 1.1–11.6) self-rated physical disability, and

with poor (OR � 4.4; 95% C.I. � 1.5–12.9) and very poor
(OR � 8.7; 95% C.I. � 3.0–25.5) self-rated health, whereas
there was no statistically significant association with mild
disability or fair health. High number of days with labora-
tory tests (�5) was associated with very poor self-rated
health (OR � 3.6; 95% C.I. � 1.3–9.6), but not with poor
or fair health, or self-rated physical disability. Greater than
or equal to 2 days with diagnostic procedures was associ-
ated with severe (OR � 3.1; 95% C.I. � 1.0–9.9), but not
with mild or moderate self-rated physical disability, and
with very poor (OR � 2.6; 95% C.I. � 1.1–6.0), but not
with poor or fair self-rated health. High number of different
medications (�9) was associated with moderate (OR � 3.1;
95% C.I. � 1.1–8.6) and severe (OR � 10.6; 95% C.I. �
3.0–37.2), but not with mild self-rated physical disability,
and with very poor (OR � 3.3; 95% C.I. � 1.2–9.1), but not
with fair or poor self-rated health. High complexity regard-
ing consultation (�1) and nurse care interventions (�5)
showed no association with self-rated disability and health.

4. Discussion

4.1. Complexity and health perception

The variables studied in this article most clearly associ-
ated to complexity of care were the ones concerned with the
patients’ health perception. Table 2 illustrates that there was
a trend in the association between several of the complexity
indicators and the self-rated variables. As health ratings
were done by admission, this association probably shows
that the way patients experience their own health has an
impact on how complex their care will be in the hospital,
even after adjustment for severity of the medical disease
(i.e., the presence of chronic and life-threatening disease),
thus confirming the influence of “soft” psychosocial vari-
ables on care utilization. De Jonge [29] found an association
between health ratings and LOS, and between walking dif-
ficulties and nurse care interventions, which is consistent
with the present results.

In a previous article [7] based on the same patients as the
present, we focused on the relationship of health and dis-
ability ratings to other aspects of nonpsychiatric health care
utilization, i.e., the number of general admissions and the
expenses in the primary care sector during recent years. In
this study, an even more pronounced association was found,
thus supporting the finding of the present study that health
perception is associated with use of health services and
complexity of care. The explanation may be that complex
patients perceive their health as poorer because of the many
investigations they go through. However, the perception of
poor health probably also influences the patients’ illness
behavior, and hence, the doctor’s impression, giving rise to
more investigations and medications.

Table 1
Frequencies: mental disorders (ICD-10), psychological distress (SCL-
8D), somatization (Whiteley-7), and self-rated physical disability and
health

Weighted sample
(N � 157)

Variables n %

Any mental disorder 60.8 38.7
Anxiety/depression 30.6 19.5
Somatoform disorders 27.6 17.6
Substance use disorders 17.2 10.9

Unweighted sample
(N � 294)

SCL-8D (psychological
distress)

0 153 52.0
1 49 16.7
2 27 9.2
3 23 7.8
4 11 3.7
5 11 3.7
6 5 1.7
7 8 2.7
8 7 2.4

Whiteley-7
(somatization)

0 133 45.2
1 61 20.7
2 42 14.3
3 29 9.9
4 17 5.8
5 9 3.1
6 2 0.7
7 1 0.3

Self-rated physical
disability

0 (none) 114 38.8
1 (mild) 121 41.2
2 (moderate) 39 13.3
3 (severe) 20 6.8

Self-rated health excellent/good 75 25.5
fair 82 27.9
poor 73 24.8
very poor 64 21.8

Age 18–49 83 28.2
50–69 117 39.8
70� 94 32.0

Gender f 135 45.9
m 159 54.1

Chronic medical disease present 177 60.6
Life-threatening medical

disease
mild 62 21.1
moderate/severe 44 15.0
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4.2. Complexity and mental illness

In the above-mentioned article [7], strong associations
were also found between mental disorders and the use of
inpatient admissions and primary care resources. Compared
to this, the results concerning mental illness and complexity,
presented in Table 2, are less convincing. In order to avoid
a type II error (i.e. the problem that some existing associa-
tions may stay undetected) analyses were done repeatedly
with different cut-off points. This did not, however, reveal
any new relevant information, and finally it was decided to
keep the cut-off at the 80th percentile. For extra control, the
average LOS in the ten year period studied in the previous
article was also analyzed against the psychiatric variables,
following the same principles of analysis. The results did
not differ from the ones presented in this article (concerning
the index admission), i.e., there was no significant associa-
tions. This proves that in the present patient material, mental
illness and LOS are poorly associated. Previous reports are
quite inconsistent. There are authors who reported from
similar settings a significant association [14–17], all of
which have attempted to control for the severity of the
patients’ medical illness. However, others support our find-
ing that there should be no association between mental
illness and LOS [9,18], or find even a negative association
[11]. There is no obvious explanation for this inconsistency,
and the studies finding negative results have used relatively
large sample sizes, to that may not be the explanation. A

possible explanation in our study might be the current trend
among hospital departments for economical reasons to fo-
cus narrowly on the so-called “core services”, meaning that
efforts are done to discharge all patients as soon as their
medical problems are taken care of, with little regard to
what problems a discharge may cause for the patient. Av-
erage LOS in Danish nonpsychiatric departments in 1997
was 6.2 days [30], compared to 10.9 days in 1977 [31].
Moreover, the average LOS in the present study was only
6.6 days, compared to 11.5 days among the 2158 patients
included in the European study this was part of (including
patients from internal medical departments in Hungary,
Germany, Italy, Denmark, Spain, The Netherlands, and Por-
tugal) [29].

Significant associations were found for four of six com-
plexity indicators (LOS and nurse care interventions were
the exceptions), but in three of them, this significance was
found only in one of the six psychiatric variables tested.The
only complexity indicator in which high score was associ-
ated with more than one psychiatric variable, was the num-
ber of medications, which was high in patients with a
Whiteley-7-score of four or more, and in females with
mental disorders (overall morbidity) or with anxiety/depres-
sion.

As complexity showed no clear association to mental
illness, it must be concluded that the brief screening instru-
ments for mental illness failed to detect complex patients.
Self-rated disability and health, however, seem to be useful.

Table 2
Relative odds for high complexity* among patients with mental disorders, psychological distress, somatization, and self-rated poor health and disability.
Adjusted for age, gender, chronic and life-threatening disease

Reference group Length of stay
��10 days

��5 days
with laboratory
tests

��2 days
with diagnostic
procedures

��1 (para)
medical
consultations

��9 different
medications**

��5 nurse
care
interventions†

OR (95% C.I.) OR (95% C.I.) OR (95% C.I.) OR (95% C.I.) OR (95% C.I.) OR (95% C.I.)

Any mental disorder‡ absent 0.5 (0.2–1.3) 0.9 (0.4–2.4) 1.1 (0.4–2.7) 2.2 (0.8–5.7) 5.8
0.6

(1.3–26.9) f
(0.1–2.9) m

1.1 (0.4–2.9)

Anxiety/depression‡ absent 1.1 (0.4–2.9) 0.9 (0.3–2.7) 0.8 (0.3–2.5) 1.5 (0.5–4.2) 7.3
0.5

(1.5–36.6) f
(0.1–3.9) m

0.4 (0.1–1.6)

Somatoform disorders‡ absent 0.9 (0.3–2.6) 0.6 (0.2–2.1) 1.0 (0.3–2.9) 1.1 (0.3–3.5) 2.8 (0.8–9.9) 1.6 (0.5–4.6)
Substance use disorders‡ absent 0.9 (0.2–3.8) 5.8 (2.2–14.9) 7.8 (1.6–38.6) 2.3 (0.6–8.5) 2.7 (0.4–19.9) 1.0 (0.2–4.6)
SCL-8D score (psychological

distress)
0–1 (low)
2–4 (medium) 0.5 (0.2–1.1) 0.5 (0.2–1.2) 1.3 (0.6–2.6) 0.8 (0.4–2.0) 1.1 (0.5–2.5) 1.0 (0.4–2.1)
5–8 (high) 1.1 (0.4–2.9) 0.5 (0.2–1.6) 0.7 (0.3–2.1) 3.0 (1.3–7.3) 2.1 (0.8–5.7) 1.1 (0.4–3.1)

Whiteley-7 score (somatization) 0–1 low
2–3 (medium) 1.0 (0.5–2.0) 1.1 (0.6–2.2) 1.2 (0.6–2.4) 1.0 (0.5–2.1) 1.1 (0.5–2.2) 0.9 (0.4–1.8)
4–7 (high) 1.3 (0.5–3.8) 0.5 (0.1–1.8) 1.9 (0.7–5.3) 0.6 (0.2–1.9) 3.4 (1.1–10.0) 0.7 (0.2–2.4)

Self-rated physical disability absent
1 (mild) 1.5 (0.7–3.3) 1.4 (0.7–2.8) 1.6 (0.8–3.2) 1.1 (0.5–2.2) 1.8 (0.8–4.0) 0.6 (0.3–1.2)
2 (moderate) 2.8 (1.1–7.1) 1.8 (0.7–4.6) 1.7 (0.7–4.3) 2.1 (0.8–5.4) 3.1 (1.1–8.6) 1.3 (0.5–3.4)
3 (severe) 3.6 (1.1–11.6) 0.5 (0-1–2.4) 3.1 (1.0–9.9) 1.3 (0.3–5.1) 10.6 (3.0–37.2) 1.0 (0.3–3.4)

Self-rated health Excellent/good
fair 2.7 (0.9–8.0) 2.6 (1.0–6.8) 1.0 (0.4–2.3) 0.9 (0.4–2.2) 2.2 (0.9–5.7) 1.5 (0.7–3.4)
poor 4.4 (1.5–12.9) 2.4 (0.9–6.5) 2.1 (0.9–4.8) 1.3 (0.5–3.0) 2.5 (0.9–6.6) 0.6 (0.2–1.6)
very poor 8.7 (3.0–25.5) 3.6 (1.3–9.6) 2.6 (1.1–6.0) 1.7 (0.7–4.1) 3.3 (1.2–9.1) 1.8 (0.7–4.3)

* Variables dichotomized by the 80-percentile; ** Excluning psychotropic medications; † Non-standard nurse care interventions, i.e. nasal tube feeding,
intensified observation, nasal oxygen, etc.; ‡ N � 147, weighted data. For all other variables N � 279, unweighted data.
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This is consistent with the results of the Biomed1 Risk
Factor Study, as the complexity prediction instrument de-
veloped there (COMPRI) includes patient health ratings.

When comparing the results of the present study to the
previously presented data, it appears that the same medical
inpatients with mental disorders, tending to be high utilizers
of admissions (concerning number) and primary care re-
sources, do not seem to use more care than other patients in
the hospital while admitted. In other words, patients with
mental illness are apparently admitted more often than other
patients, while length of stay remains unaffected. The other
complexity indicators are correlated to LOS [29] and will
therefore not be much influenced by mental illness, either. A
possible explanation may be found in the findings that
medical patients with mental illness are high utilizers in
primary care and perceive their health as bad [7]. Therefore,
family doctors may often find it difficult to help the patients
unless they are referring them to a hospital. The patients
themselves may also initiate an admission through an emer-
gency contact. Once admitted, though, decisions are taken
from a more biomedical viewpoint, for which mental illness
is not considered a good reason for extended admission, and
the patients can hardly themselves influence any of the
complexity variables used in this article. Finally, it must be
noted that although no consistent association of complexity
to mental illness was found, it is not possible to conclude
from the present study whether a complex admission may
predict later psychological disturbances or mental illness.

In conclusion, patients with mental illness do not seem to
be more complex, or to have a longer length of stay, than
mentally healthy patients. On the other hand, and after
adjustment for the severity of the medical disease, patients
who regard themselves as unhealthy or disabled tend to be
complex cases in the hospital. Though confounding may
still persist from physical disease factors that we were not
able to control for, this result probably illustrates the exis-
tence of non-biomedical factors influencing the decisions of
the caretakers during admission. As noted, neither clear-cut
psychiatric disorders nor psychological distress seem to be
good indicators of such factors. However, this does not
mean that mentally disordered or distressed patients are not
in need of special care, but may as well reflect the fact that
mental illness among medical patients is seldom recognized
[23].
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