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bstract

The 1-year temporal stability of the INTERMED in a sample of patients with relatively stable care needs, patients with established
ultiple Sclerosis (MS) was analyzed. Seventy MS patients underwent an interview to assess the INTERMED by a trained nurse, and two

xaminations of disability, EDSS and GNDS by medical doctors. At the following appointment with the nurse, approximately 1 year later,
second INTERMED assessment was done. Spearman correlations and change scores between the INTERMED assessments were

alculated. Correlations between the two assessments were considerable: 0.75 for the total score and 0.55-0.74 for the domain scores (all
� .05). Median change of all four INTERMED domain scores and total score were 0. Changes in INTERMED total scores tended to be

ssociated with changes in EDSS scores over time (P � 0.09), but not with changes in GNDS scores (P � 0.67). Patients with INTERMED
cores above 20 on at least one of the two assessments had longer disease duration (P � 0.01), were more frequently suffering from a chronic
orm of MS (P � 0.01), and had more disability on EDSS (P � 0.01) and GNDS (P � 0.01) assessments. In a sample of patients with an
stablished diagnosis of MS, INTERMED scores remained fairly stable over the period of a year. Implementing the INTERMED in routine
are of patients with chronic conditions may help the clinician to structure interdisciplinary care. © 2004 Elsevier Inc. All rights reserved.

eywords: Biopsychosocial; Case complexity; Reliability; Multiple sclerosis; INTERMED
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. Introduction

In recent years, we developed the INTERMED as a
ethod to organize coordinated and interdisciplinary health

are for patients with complex biopsychosocial care needs
1,2]. Our objective was to identify patients in need of
nterdisciplinary care, by means of a standardized assess-
ent that could be implemented in clinical care. In the

rocess of its development, attention has been directed to
eliability [1], validity [3], and clinical utility [4-9].

Reliability has been studied in terms of inter-rater agree-
ent, as one of the main goals of the INTERMED was to

mprove communication between health care professionals,
nd in terms of internal consistency, since a single concept
f case complexity was hypothesized to underlie the vari-

* Corresponding author. Tel.: �31-503-61-2079; fax: �31-503-61-
722.
jE-mail address: p.de.jonge@med.rug.nl (P. de Jonge).

163-8343/04/$ – see front matter © 2004 Elsevier Inc. All rights reserved.
oi:10.1016/j.genhosppsych.2003.09.001
bles included in the INTERMED. A first inter-rater reli-
bility study [1] suggested some improvements, leading to a
nal version that has now been used in several studies. A
tudy of the inter-rater reliability of this final version in a
eterogeneous sample of patients with somatic illnesses
10] resulted in a � of 0.85, indicating very good agreement
etween two independent raters—a psychologist and a clin-
cal nurse specialist—who blindly rated patients based on a
oint interview.

To study whether the INTERMED measures a common
nderlying concept—case complexity—the interitem reli-
bility of the INTERMED was assessed. An analysis of data
ollected in different somatic patient samples [11] revealed
nteritem reliability coefficients ranging from 0.78 to 0.94,
ndicating that case complexity as measured with the IN-
ERMED is a unidimensional construct [12]. In other
ords, biological, psychological, and social factors, as well

s the patient’s relationship with the health care system,

ointly influence case complexity as measured with the
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NTERMED, and none of these domains can be excluded
hen an integral assessment of patient care needs is con-
ucted.

A third aspect of reliability not yet studied with respect
o the INTERMED is temporal stability or test-retest reli-
bility, which reflects the correlation between two assess-
ents divided by a period of time [13]. Stability over time

s important in assessing the psychometric quality of the
NTERMED, as it has been designed to support decision
aking on the preferred health care policy for any specific

atients. Therefore, its score should not fluctuate too much,
ut be sensitive to changes in a patient’s health care needs.

Patients with an established diagnosis of Multiple Scle-
osis (MS) visiting an outpatient clinic typically have rela-
ively stable health care needs, despite the fact that the
llness may fluctuate. That is, their care needs are charac-
erized by a gradual decrease in functioning, and—once
iagnosis is established—regular ambulatory follow up.
lsewhere, we have demonstrated that in this sample of
atients, the INTERMED provided information relevant to
he interdisciplinary treatment of MS patients. Compared to
xisting instruments that assess disability due to MS, the
xpanded Disability Status Scale (EDSS) [14] and the
uy’s Neurological Disability Scale (GNDS) [15], IN-
ERMED scores were stronger related to the number of
isciplines that became involved in the treatment [16]. In
he present study, we assessed the temporal stability of the
NTERMED in this sample of MS patients. Under the as-
umption that care needs of MS patients are relatively stable
ithin the period of 1 year, INTERMED scores should be

omparable when repeated after a year.

. Methods

.1. Patients

The original study sample [16] consisted of 100 consec-
tive patients fulfilling the diagnostic criteria for MS [17]
ho were visiting the outpatient clinic of the VU Medical
enter in the period of March 1999 to November 2000.
atients were diagnosed as having relapsing-remitting (RR)
n�56), secondary-progressive (SP) (n�24), or primary-
rogressive (PP) (n�20) MS [18]. To test the assumption of
table care needs over the period of a year, we compared the
isability scores (EDSS and GNDS) for these patients as-
essed in two different time points (mean time interval, 13.6
onths; minimum, 10 months; maximum, 18 months). The
edian difference score for the EDSS was 0 (IQR 0-1) and

or the GNDS 1 (IQR �3-4), supporting the assumption that
n this sample the patients do have relatively stable care
eeds.

For the present study, we used data for the 70 patients
hat made a second visit after the index visit. Attrition of
atients occurred when patients did not come to the next

ppointment. The reasons for this were death (N � 3), too 6
ick (N �1), not interested in receiving treatment (N � 21),
nd end of treatment/referral to another hospital (N�5).
atients who were lost to follow up did not differ signifi-
antly from the included patients on age, type and duration
f illness, or EDSS and GNDS score, but tended to have a
igher INTERMED score (17.2 (6.8) versus 14.7 (4.5) (T �
.88; P � 0.07).

.2.
Variables

.2.1. INTERMED
The INTERMED is an observer-rated instrument that

lassifies information from a structured medical history tak-
ng into four domains: biological, psychological, social, and
ealth care (see Fig. 1). Scoring of the INTERMED is based
n a review of the medical chart and a structured patient
nterview of about 20 min by a nurse [2]. The domains are
ssessed in the context of time (history, current state and
rognosis) resulting in 20 variables that are scored from 0 to
, based on a manual with clinical anchor points. The
NTERMED interview can be used in inpatients and outpa-
ients and takes about 20 min. Domain scores are obtained
y adding the five variables for each of the domains (range
-15); the total INTERMED score is the sum score of the
our domain scores (range 0-60). A cut off score of 20/21 is
sed to detect patients in need of case management or
nterdisciplinary care [19].

.2.2. EDSS
The Expanded Disability Status Scale (EDSS) is used to

ssess neurological disability in MS patients [14]. The
DSS is a scale divided in 20 half-points ranging from 0

normal) to 10 (death due to MS). Below a score of 8.0, the
DSS is based upon a neurologic examination focused on
ight functional systems (visual, brainstem, pyramidal, sen-
ory, cerebellar, bowel/bladder, cerebral, and “others”) and
he patient’s ability to walk. From 8.0 to 9.5, it is based on
elf-care functions.

.2.3. GNDS
The Guy’s Neurological Disability Scale (GNDS) is a

ecently developed patient-oriented, multidimensional mea-
ure of disability in MS patients [15,20]. The GNDS is a
uestionnaire divided into 12 subcategories (cognition,
ood, vision, speech, swallowing, upper limb function,

ower limb function, bladder function, bowel function, sex-
al function, fatigue, and “others”). Each subcategory is
ivided in an interview section and a scoring section. The
ubcategories are scored separately from 0 (normal) to 5
maximum help needed). The GNDS sum score of the
ubcategories thus has a potential range from 0 (normal) to

0 (maximum disability).
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.3. Test procedures

At the first appointment at the clinic, an intake interview
f about 20 min was conducted by an MS nurse who was
rained in the use of the INTERMED by the first author
P.D.J.) by double scoring and evaluating five patients to-
ether. Based on this interview, background data were re-
orded, and the INTERMED was scored. Well-trained med-
cal doctors, taking 20 min for the EDSS and 10 min for the
NDS on average, assessed EDSS and GNDS in a separate

ession under standardized conditions. At the second ap-
ointment approximately 1 year later (median 13 months,
ange 10-19 months), the same MS nurse conducted the
atient interview and rated the INTERMED, while kept
naware of the first INTERMED score.

.4. Data analysis

Ordinal data are presented as medians and interquartile
anges (IQR) and categorical data as percentages. For the
NTERMED, Cronbach’s � values were calculated to assess
nternal consistency at the two measurements. Spearman
onparametric correlation coefficients were calculated to
ssess the relationship between the two INTERMED mea-
urements (total scores and domain scores). Differences in
NTERMED domain scores and total scores were calculated
o assess improvement or deterioration between the two
easurements. To analyze whether follow up scores of the

NTERMED changed significantly over time, t tests were
sed. The �-statistic [21,22] was calculated to assess the
oncordance between the two INTERMED ratings based on

Fig. 1.
he INTERMED cut off point of 20/21. Patients with high s
NTERMED scores on at least one of the two assessments
ere compared to patients with low INTERMED scores on
oth assessments, on sociodemographic data and disability.
he differences were tested with �2 tests for categorical data
nd Mann–Whitney’s U test for continuous non-normal
ata.

. Results

In Table 1, patient characteristics and scores on IN-
ERMED, EDSS, and GNDS are shown. Median age was
4 years, and the majority of the patients were female
66%). Median disease duration was 6 years, and the most
requent type of MS was relapsing-remitting, which oc-
urred in about half of the patients. The internal consistency
f the INTERMED was sufficient at both measurements, as
ndicated by Cronbach’s � values of 0.80 and 0.81, respec-
ively.

Table 2 shows the Spearman correlations of the IN-
ERMED subscales between the two assessments. All IN-
ERMED-subscales at the first measurement show consid-
rable, significant correlations with the corresponding
ubscales at the second measurement, ranging from 0.55 to
.74. The INTERMED total score shows a high temporal
tability in terms of a Spearman correlation of 0.75.

In Table 3, the differences between the first and the
econd INTERMED measurement are shown. No major
ifferences between the scores of the two measurements
ere found except for a significant difference on the social
omain, indicating that in the second measurement higher

MED.
cores, and thus more limitations, on that domain were
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ound. A further exploration of this difference on item level
evealed significant differences on “social integration” (P �
.01), “residential stability” (P � 0.01) and “restrictions in
ocial network” (P � 0.03), with higher scores on these
tems in the second measurement, and “social vulnerability”
P � 0.03) with a lower score in the second measurement.

In 54 of the 70 cases (77%), both assessments led to an
NTERMED sum score below the cut-off score of 20/21.
ight patients (11%) received high INTERMED scores on
oth assessments, while in seven patients (10%) the score
hanged from low to high and in one patient (1%) from high
o low (Table 4). The � statistic for agreement between the
wo assessments was 0.60 (P � 0.01), indicating moderate-
ood agreement [23].

In 55 of the 70 patients (78.5%), we obtained EDSS and
NDS scores at two corresponding assessments. EDSS and
NDS scores tended to increase over time (EDSS: T1-T0,
edian 0; IQR, 0 to 1; GNDS: T1-T0, median 1; IQR, �3

o 4). Patients with an increase of 1 or more on EDSS score

able 1
ociodemographic and illness-related characteristics of the sample (N �
0)

N %

S type
Relapsing-remitting 37 53%
Secondary-progressive 18 26%
Primary-progressive 15 21%

ex
Male 24 34%
Female 46 66%

Median IQR
ge (yrs) 44.0 37–49.25
isease duration (yrs) 6.0 3–13.5

NTERMED 15.0 11.0–18.0
Biological 7.0 7.0–8.0
Psychological 3.0 1.75–4.0
Social 1.0 0.0–4.0
Health care 3.0 2.0–4.0

DSS* 4.0 2.5–6.0
NDS∧ 16.0 10.0–22.0

* Score range 0–10; a higher score indicates more neurological disabil-
ty.

∧ Score range 0–60; a higher score indicates more neurological disabil-
ty.

able 2
orrelations between the domain scores and total scores of the two INTE

First measurement

Biological Psycholo

econd measurement
Biological 0.57* 0.09
Psychological 0.10 0.68*
Social 0.41* 0.30*
Health care 0.19 0.39*
Total 0.38* 0.53*
* Significant correlation (p � 0.05).
ended to have a higher INTERMED score at the second
ssessment (difference in EDSS �1: median INTERMED
ifference, 2; IQR, �0.25 to 5.5; difference in EDSS �1:
edian INTERMED difference, 0; IQR, �1 to 2.5) (Mann–
hitney’s U-Test: Z � �1.71; P � 0.09). Patients with an

ncrease of 4 or more on GNDS did not have different
NTERMED scores between the two assessments (differ-
nce in GNDS � 4: median INTERMED difference, 0;
QR, �2-3.5; difference in GNDS � 4: median IN-
ERMED difference, 1; IQR, �1-3.25) (Mann–Whitney’s
-Test: Z � �0.43; P � 0.67).
Patients with INTERMED scores �21 at any of the two

ssessments more frequently had a progressive form of MS
2 RR, 8 SP, and 6 PP) and were more disabled (median
DSS, 6.0 (IQR, 4.5-7.0); median GNDS-sum score, 24.0

IQR, 15.0-31.0)) compared to patients with INTERMED-
um scores �21 (median EDSS, 3.75 (IQR, 2.0-5.0) and
edian GNDS-sum score 14.0 (IQR, 8.75-19.5). In addi-

ion, a longer disease duration was found (12.5 years vs. 5.0
ears; P � 0.05) and a tendency towards being (46.0 vs.
2.5 years; P � 0.05) older for the patients with high
NTERMED scores.

. Discussion

We assessed the temporal stability of the INTERMED in
sample of patients visiting an outpatient MS clinic. In a

eriod of 1 year, relatively strong associations between the
ssessments were found, although some differences were

assessments with a one-year interval

Social Health care Total

0.42* 0.37* 0.45*
0.40* 0.44* 0.60*
0.74* 0.48* 0.67*
0.32 0.55* 0.46*
0.63* 0.61* 0.75*

able 4
umber of patients with high and low INTERMED-sum scores at the

wo measurements with 1-year interval

econd
easurement

First measurement

INTERMED � 21 INTERMED � 21
N � 61 N � 9

NTERMED � 21 54 1
� 55

NTERMED �21 7 8
� 15
RMED

gical
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lso present. On the level of total scores, we found a cor-
elation between the two assessments of 0.75, which is
lmost as high as the internal consistency coefficients of
.80-0.81, indicating a strong 1-year stability. On the level
f indication for care coordination, we found that 54 out of
0 patients had INTERMED scores below the cut-off point
f 21 at both assessments, and 8 with high scores at both. Of
he remaining 8 patients that did show a change across the
hreshold, 7 were deteriorating, and presenting more case
omplexity on the second assessment than on the first. On
he level of domain scores, a similar pattern was observed:
orrelations ranging from 0.55-0.74 and median change
cores of 0 for all domains. Changes in INTERMED total
cores tended to be associated with changes in EDSS scores
ver time (P � 0.09), but not with changes in GNDS scores
P � 0.67).

On the social domain, a small but significant deteriora-
ion was found. At the second assessment, we found higher
evels of care needs due to more limitations with respect to
ntegration in society and network, and to more residential
nstability. There are two reasons for this finding. First, in
he course of their illness, some patients may have lost their
obs due to physical limitations, resulting in higher scores
n integration as no job or voluntary work leads to a min-
mal score of 2 on that variable. Second, for some patients
n indication for help at home or admission to a rehabilita-
ion clinic may have evolved during follow-up, leading to a
igher score on residential instability (help at home needed
eads to a score of 1, and change in living situation needed
eads to a score of 2). In sum, we found a high temporal
tability and a tendency towards slightly increasing care
eeds.

We found relatively low INTERMED scores in MS pa-
ients compared to previous studies in other populations
uch as outpatients with chronic low back pain, diabetes,
heumatoid arthritis, or end-stage renal disease and inpa-
ients. For example, only nine patients (12.9%) had an
NTERMED score beyond the threshold, while in most
amples this percentage was between 30-60%. The most
mportant reason for this is the fact that our present sample
onsisted of patients with relatively short illness duration
ho are not strongly disabled. The highest scores in the MS

ample were found on the variables belonging to the bio-
ogical domain. Since all patients are suffering from a
hronic condition, their history, current state, and prognosis

able 3
ifferences in domain and total scores between the two INTERMED asse

Median IQR

iological 0.0 0.0–1.0
sychological 0.0 �1.0–1.0
ocial 0.0 0.0–1.0
ealth Care 0.0 �1.0–1.0

NTERMED sum score 0.0 �1.25–3
re impaired, resulting in high scores on this domain. Also, c
any may have had a period of diagnostic complexity,
hich contributes to the score on the biological domain.
specially low scores were found on the psychological and
ocial domain of the INTERMED, indicating a sample of
atients in whom daily functioning is not severely impaired
y their somatic illness.

Patients with INTERMED scores above the cut-off point
f 20/21 on any of the two assessments had a poorer status;
hey were more frequently suffering from a progressive
orm of MS and had higher disability scores at the first
ssessment and a longer disease duration. Thus, not only
as the INTERMED related to the established patient-
riented and doctor-rated disability scales, the patients with
igh INTERMED scores also were found to be more se-
erely ill according to objective data. This finding, support-
ve of the concurrent validity of the INTERMED, is in line
ith another study in MS patients on which we reported

arlier [16] and adds to the support of its validity as found
n other populations [4-9].

As a limitation of the study, it should be mentioned that
nly one nurse conducted the interviews. This may have
ead to an overestimation of the temporal stability and may
educe the generalizability of our findings. Elsewhere, [10]
e have shown that well-trained interviewers strongly agree

n their scoring. The nurse in the current study was well-
rained by the first author, who has been closely involved in
he development of the instrument and its manual, so we
xpect this influence to be small.

The INTERMED can be a valuable tool in formulating
ntegral treatment plans in a standardized way. Its utility in
mproving health care delivery for patients with complex
iopsychosocial care needs still needs to be demonstrated
nd is addressed in a series of intervention studies that are
urrently conducted. Recently, we found that implementing
he INTERMED on a general medical ward may lead to
mproved patient care in terms of reductions in length of
ospital stay and better functional status of patients at dis-
harge, when using the INTERMED to detect complex
atients followed by appropriate interventions by a special-
zed nurse [24]. In that study, all admitted patients were
creened within the first 2 days of admission with the
NTERMED. Of patients with scores �21, their IN-
ERMED score was discussed during a multidisciplinary
eeting with representatives from internal medicine, psy-

hiatry, geriatric medicine, physiotherapy, dietetics and so-

s with a 1-year interval

Min Max T value p

�2.0 3.0 0.7 0.50
�3.0 3.0 1.1 0.29
�2.0 6.0 2.9 0.01
�4.0 3.0 �1.5 0.15
�8.0 10.0 1.4 0.18
ssment
ial work. Also, a specialized psychiatric nurse that was



a
c
t
d
o
p

w
s
a
t
s
l
m
o
n
t
n
o
i

A

M
K

R

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[
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dded to the ward and supervised by a C-L psychiatrist
ould provide relatively simple psychiatric or geriatric in-
erventions such as alcohol counseling or prevention of
elirium, referral to (para-)medical specialists for diagnosis
r treatment including C-L psychiatry, and/or initiation of
ostdischarge care within two weeks after discharge.

In patients with MS, the next step in the development
ould be to use the INTERMED in making clinical deci-

ions regarding the patient’s treatment. Many of the vari-
bles included in the instrument are designed in a way that
hey are related directly to care decisions. For example, a
core on mental health threat of zero means that no psycho-
ogical problems are currently to be expected, a score of one
eans that preventive interventions may be justified, a score

f two means the psychological or psychiatric care is
eeded such as a referral, while a score of three means that
he patient should be treated in a psychiatric facility. The
ext step is to relate these scores to processes and outcomes
f care, so that care for MS patients can be directed by
ndividual care needs in a protocollized way.
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