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INTERMED—A Clinical Instrument for Biopsychosocial
Assessment

PETER DEJONGE, PH.D., FRITS J. HUYSE, M.D.
FRIEDRICH C. STIEFEL, M.D., JORIS PJ SLAETS, M.D.

RIJK OB GANS, M.D.

Using the INTERMED, a system for classifying case complexity, the authors evaluated patients
admitted to a general internal medicine ward on length of stay (LOS), number of medicines pre-
scribed during the hospital stay, and whether they had received specialist medical consults. Us-
ing the patients’ INTERMED scores, the authors divided the patients into three clusters of pa-
tients: standard (n�41), chronic (n�26), and complex (n�18). A comparison of the three
clusters indicated that patients who had scored within the complex cluster were at risk of requir-
ing complex care and an increased LOS. The findings suggest that the INTERMED detects com-
plex patients at admission and may, therefore, be used for early integral case management.

(Psychosomatics 2001; 42:106–109)
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Research suggests that a comprehensive understanding
of patients increases the effectiveness of health care

delivery in medical inpatients.1 Still, there is not a method
of integrating biological-, psychological-, social-, and
health care-related aspects of disease. Therefore, we de-
veloped an instrument, the INTERMED, that synthesizes
patient information using a clinical interview. The devel-
opment, selection of variables, reliability, and validity of
the instrument have been published elsewhere.2,3,10In two
studies, one based on a joint interview of 14 patients ad-
mitted to a general internal medicine ward and another

based on a medical chart review of 16 patients referred to
an outpatient psychiatric consultation service, we found
that in 94.2% of all ratings no important differences were
present between the ratings of a psychiatrist and an inter-
nist. A validity study3 that compared the scores of 100 low
back pain patients on the INTERMED with their scores on
comprehensive validated instruments (e.g., the SF36 and
HADS), revealed significant concordance between the IN-
TERMED and the other instruments. Applications in other
populations of patients with somatic and psychosocial co-
morbidities, such as diabetes and advanced cancer have
demonstrated the INTERMED’s utility.5,9 The INTER-
MED can be used to describe care needs of patients with
decreased response to standard biomedical treatment, de-
sign multimodal treatment, and control for confounding
variables.12

In our present study, the INTERMED was used to de-
tect medical inpatients who had an increased risk of re-
quiring complex care within the first days of admission. A
method for early detection is necessary for the implemen-
tation of integral treatment strategies for such patients, dur-
ing the inpatient period and after discharge.
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FIGURE 1. The INTERMED

History Current State Prognosis

Biological Chronicity
Diagnostic uncertainty

Severity of illness
Diagnostic uncertainty

Complications and life threat

Psychological Restrictions in coping
Premorbid psychiatric dysfunctioning

Resistance to treatment
Severity of psychiatric symptoms

Mental health threat

Social Restrictions in social integration
Social dysfunctioning

Residential instability
Restrictions of social network

Social vulnerability

Health Care Intensity of prior treatment
Prior treatment experience

Organizational complexity
Appropriateness

Care needs

Note:Huyse et al. 1997

METHODS

Patients and Assessments

From May–July 1997, we assessed a sample of 89 con-
secutively admitted patients on a general internal medicine
ward. The INTERMED was scored within the first 2 days
of admission, resulting in 85 complete cases. To assess the
generalizability of the results we compared the study sam-
ple with recently collected data on 274 patients from the
same ward and did not find any major differences (study
sample; age: mean�SD�65.4�19.0; gender: 57% male;
length of stay (LOS): mean�SD�14.5�13.7; recent
data; age: mean�SD�60.5�20.3; gender: 51% male;
LOS: mean�SD�13.2�16.0).

The patients were evaluated for their LOS, the number
of medications prescribed during their hospital stay, and
whether they received specialist (para-)medical consults.
In addition, if applicable, a list of the following 13 indi-
cators for the nursing intensity was scored daily: patient
fully bedridden, fully limited functional status, more than
standard monitoring, neurological monitoring, intravenous
lines, nasal tube feeding, total parenteral nutrition, nasal
oxygen, drains, airway cleaning, special care for wounds
and scars, artificial respiration, and hemofiltration tech-
nique). The number of nonstandard nurse care indicators
were then summed over the total hospital stay.

INTERMED

The INTERMED is an observer-rated instrument that
integrates information from four domains: biological, psy-
chological, social and health care (Figure 1), and it is based
on a structured medical history taking. The domains are
assessed in the context of time (history, current state, and
prognosis) and contain variables that influence the degree

of case complexity. Within each cell, two variables are
rated by means of a scoring system ranging variable from
0 to 3, with an increasing score indicating an increasing
degree of disturbance. The INTERMED is designed to be
used in inpatient and outpatient settings, and it takes about
20 min to score by a trained clinician. Because the reli-
ability testing had been conducted in a very heterogeneous
population, it is difficult to assess to what extent reliability
has been affected in the present study. However, because
part of the reliability study and our present study were con-
ducted on the same ward, we expect only limited influence.

Statistical Analysis

Our goal was to identify and group patients with simi-
lar INTERMED profiles into clusters and to link these clus-
ters to clinically relevant variables. We applied hierarchical
cluster analysis, a nonparametric method to identify pa-
tients most similar to each other based on Euclidean dis-
tances on all specified variables.6 We used Ward’s method,
which is commonly applied in the social sciences, to op-
timize the cluster solution by minimizing the variance
within clusters by taking into account the averaged simi-
larity in the set of observations. Aldenderfer and Blash-
field6 indicated that the number of appropriate clusters to
describe the sample can be obtained by plotting the average
distances between the clusters and the number of clusters.
Such a plot often results in one (or more) discontinuity
indicating the “ideal point” with a minimum of clusters and
cluster distances. Following Aldenderfer and Blashfield’s
analysis, we plotted the average distances between clusters
to the number of clusters found in order to reach the op-
timal balance of number of clusters and the distances
among them.

We then linked the clusters to a series of indicators for
hospital-based care utilization. We used analysis of vari-
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FIGURE 2. Examples from the scoring system of the
INTERMED

Biological domain/history: Chronicity

0 A person without a period of physical disease which has
resulted in a period of more than 3 months of physical
dysfunctioning

1 A person who had a prior disease or trauma episode which has
resulted in a period of more than 3 months of physical
dysfunctioning or more than period as mentioned under 0 or an
episode resulting in a permanent disability

2 A person with a chronic disease

3 A person with two or more chronic disease

Psychological domain/current state: Severity of psychiatric
symptoms

0 A person without psychiatric symptoms

1 A person with mild psychiatric symptoms such as problems to
concentrate or feeling tense

2 A person with moderate psychiatric symptoms such as
symptoms of anxiety, depression, or confusion

3 A person with clear psychiatric symptoms with behavioral
disturbances such as violence or behavior resulting in physical
harm to oneself

Social domain/current state: Residential instability

0 A person with a stable ousing situation who is fully capable of
independent living

1 A person with a stable housing situation who in incapable of
living without support or a person who temporarily lives in an
institutional setting

2 A person with whom there are signs of housing instability such
as not being able to return to the current living situation

3 A person who is homeless

Health care domain/history: Intensity of Prior Treatment

0 A person who had on average less than four contacts with
doctors over the period of a year

1 A person who had on of four or more contacts with his primary
care physician or one specialist during the period of a year

2 A person seeing different specialists and/or primary care
physicians or a period of admission (both in general or mental
hospital)

3 A person seeing several difference specialists and/or
hospitalizations. This period could include stays on intensive
care, complex surgery, or rehabilitation units

ance (one-way and multivariate) and chi-square tests (for
proportions) to test if significant differences among the pa-
tient clusters exist.

RESULTS

After hierarchical cluster analysis, we grouped the patients
into three clusters. Using their INTERMED variables, the
clusters were interpreted as consisting of standard, chronic,
or complex patients. Patients in the standard cluster most
frequently received low scores (0 or 1) on all variables, and
the patients in the complex clusters most frequently re-
ceived high scores (2 or 3). Only on the variables “chro-
nicity” and “intensity of prior treatment” did most patients
from the chronic cluster have high scores, the remaining
variables were similar to the standard cluster. Four exam-
ples of the scoring system, one variable from each domain,
are listed in (Figure 2).

Comparison of the patient clusters on care utilization
(Table 1) indicated that patients from the complex cluster
are at risk of requiring complex care and had an extended
LOS. A multivariate test of the differences (Hotellings)
also resulted in a significant difference among the clusters
(P�0.02). Direct comparisons of the clusters usingt-tests
and chi-square tests resulted in differences between the
complex cluster and the standard cluster on all variables
and between the complex cluster and the chronic cluster on
LOS and nursing care interventions. There were no signifi-
cant differences between the chronic and standard cluster.

DISCUSSION

The INTERMED helped to detect an at-risk relevant group
of internal medicine patients upon admission for whom
integrated care or case management could be considered
during their stay and for whom postdischarge management
may be necessary to prevent readmissions unrelated to so-
matic parameters. In the literature, we found support for
the effectiveness of several types of interdisciplinary inter-
ventions in medical inpatients.1,7,8 The INTERMED may
be a valuable tool for enhancing the effectiveness and ef-
ficacy of such interventions as it allows for targeting a rele-
vant intervention group.11 Our study stresses the impor-
tance of comprehensive assessment and draws attention to
complex factors influencing outcomes of biomedical treat-
ments in medical patients.

An illustration of how INTERMED patient clusters
differ on other variables is shown in a study conducted in

patients with chronic low back pain.4 Response to treat-
ment, as defined by return to work or a decrease of at least
50% in medical consultations at 6 months follow-up, was
significantly related to INTERMED clusters. In the non-
complex cluster of patients, a positive response occurred
in 63%, and in the complex cluster, a positive response
occurred in 18%.

Because there is no available information on whether
using the INTERMED actually improves patient care for
complex patients, intervention studies comparing care
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TABLE 1. Hospital-based care utilization of three INTERMED patient clusters

Standard Chronic Complex
(n�41) (n�26) (n�18) P value

Length of staya 11.7�1.8 11.4�1.7 23.1�5.1 0.01
Medicationsa 7.5�1.1 10.0�1.0 13.3�1.9 0.01
Nurse care interventiona 16.8�4.3 16.2�3.6 43.6�10.2 �0.01
At least one specialist consultation 45% 71% 87% 0.02

Note: amean�standard error

given with the INTERMED to care without using the IN-
TERMED in a randomized setting should be conducted. If
biopsychosocial interventions, for example, in medical pa-
tients, geriatric patients, patients with diabetes, or patients
with chronic low back pain, prove to be successful, then
these interventions will have major implications for medi-
cal education and health care delivery.
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