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Objectives: The INTERMED for the Elderly Self Assessment (IM-E-SA) was developed to support health care pro-
fessionals in providing demand driven elderly care. It assesses case complexity and health care needs as perceived
by older adults themselves. By applying this instrument tailored care can be provided as it supports professionals
in their allocation decisions. The aim was to evaluate the measurement properties of the IM-E-SA.
Methods: In this cross-sectional study 338 elderly people completed a postal questionnaire and participated in an
interview. Feasibility of the IM-E-SA was assessed by determining the percentages of missing values per item.
Reliability of the IM-E-SA was expressed as Cronbach's alpha. Intraclass correlation coefficients (ICCs) were cal-
culated between the IM-E-SA and IM-E. Nonparametric tests were applied to assess if the IM-E-SA could distin-
guish between subgroups of elderly adults who differed on demographic characteristics and the prevalence of
diseases/disorders. Convergent validity and discriminant validity were assessed using Spearman rank correla-

tions between the IM-E-SA and IM-E, life satisfaction (Cantril's Ladder of Life), activities of daily living (Katz ex-
tended), quality of life (EQ-5D), mental health (SF-36) and prevalence of diseases/disorders.
Results: Percentages of missing values per IM-E-SA item ranged from 0 to 5%. Cronbach's alpha was .78. The ICC
between the total scores of the IM-E-SA and the IM-E was .68. The IM-E-SA yielded statistically significant differ-
ences between subgroups (known-group validity). Correlations evaluating the convergent validity were moder-
ate to strong (.50–.70). Those correlations assessing the discriminant validity were moderate (.38–.53).
Conclusion: This study supports the feasibility, reliability and validity of the IM-E-SA.
© 2013 Elsevier Inc. All rights reserved.
Introduction

Life expectancy is increasing worldwide which contributes consid-
erably to the burden of chronic diseases [1]. Consequently, demands
for treatment and care are increasing [2,3]. Especially elderly persons
suffer from multiple chronic diseases and are treated by different
healthcare professionals. Those professionals may rely on ad hoc as-
sessments and decision-making regarding the planning and content
of elderly care. Seemingly, this would appear to yield tailored solu-
tions; however there is also the risk of arbitrary and non-consistent
provision of care services. To support professionals in their allocation
decisions the INTERMED (IM) was developed several years ago. The
purpose of this instrument is to assess case complexity and healthcare
needs in order to foster better coordinated and integrated health care
[4–6]. The IM is a reliable and valid method for classifying patients'
care needs and previous studies also demonstrated its potential to
improve patients' care [6–11]. For the use in elderly populations the
ogy, University of Groningen,
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IM has been adjusted to the needs and situation of the elderly
themselves; the IM for the Elderly [IM-E] [12]. Subsequently, a version
to be completed by the elderly themselves (IM for the Elderly Self As-
sessment [IM-E-SA]) was developed. The latter version was developed
to be more time-efficient for professionals and, moreover, to reflect
the opinion of the elderly persons themselves about the care received.
The IM-E-SA facilitates the development of future demand driven
care, though elderly adults with severe cognitive dysfunction or severe-
ly illness may not be able to complete the measure. Therefore we ex-
cluded these persons from the current study, which presents the first
extensive psychometric evaluation to assess the feasibility, reliability
and validity of the instrument in a heterogeneous elderly population.

Methods

Participants

From June 2008 until February 2010, a cross-sectional study was
conducted among elderly persons from the general population, resid-
ing in the Northern provinces of the Netherlands. We recruited 359
elderly people who met the following inclusion criteria: persons
65 years of age and over who were able to fill out questionnaires.

http://dx.doi.org/10.1016/j.jpsychores.2013.02.003
mailto:L.L.Peters@umcg.nl
http://dx.doi.org/10.1016/j.jpsychores.2013.02.003
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Elderly people who had severe cognitive dysfunction and/or were
very ill were excluded. The research nurses with professional experi-
ence in geriatric care assessed if candidate participants had to be
excluded because of severe cognitive dysfunction or because they
were too ill. They contacted eligible elderly people who lived inde-
pendently, in assisted-living residences, nursing homes, or homes
for the elderly. Participants were identified with help of a geriatric de-
partment of a general hospital, home care organisations and associa-
tions for the elderly. After consent was obtained, all participants
received a postal questionnaire comprising items about demo-
graphics, diseases and disorders, and instruments to assess case com-
plexity (IM-E-SA), frailty (Groningen Frailty Indicator [GFI]) and life
satisfaction (Cantril's Ladder of Life) [13,14]. After two weeks, the re-
search nurses collected the questionnaire at the elderly homes. They
asked the participants to indicate IM-E-SA items which were difficult
to fill out and helped the participants to complete them by recording
the opinion of the participants themselves. During a semi-structured
interview the research nurses completed the IM-E. Subsequently,
measurements of activities of daily living (Katz extended), quality of
life (EuroQol-5D), and psychosocial functioning (SF-36 mental health
subscale) were assessed [15–17]. If needed the research nurse
assisted the elderly people with filling out these instruments.

This typeof non-intrusive observational study does not require ethical
committee approval under Dutch legislation. The participants gave their
written informed consent based on a patient's information letter that ac-
companied thequestionnaire. The letter and informed consent formwere
formulated according to the guidelines of good clinical practice.

Assessments

In the postal questionnaire we collected data on demographics (age,
gender, marital status and living situation) and the presence of 17 dis-
eases (e.g. cancer, cardiovascular disease, and diabetes mellitus). After-
wards the following subgroups were made; 0–1 disease/disorder, 2
diseases/disorders, ≥3 diseases/disorders.

The original INTERMED is a valid and reliable measure of case com-
plexity and it assesses the healthcare needs in the following domains;
biological, psychological, social and healthcare [6,7]. All domains
comprise five questions and each domain is assessed in a context of
time (history, current state, and prognosis). In total, the instrument con-
sists of 20 4-point rating scale items (range 0–3; higher scores indicating
higher levels of complexity) which are summed to calculate the total
score (range 0–60). In previous studies the cut-off point of 20/21 of the
total IM-scorewas used: total scores of 21 or higher indicated that partic-
ipants had complex biopsychosocial health care needs [11,18]. Experts of
the INTERMED foundation group (www.intermedfoundation.org) and
associated partners adapted the INTERMED into a version for elderly per-
sons; the INTERMED for the Elderly (IM-E) [12]. This version of the IM
was adjusted into the healthcare needs and individual situations of the
elderly and as a consequence some items and responding anchor points
for scoring of the IM were adjusted. The IM-E proved to be a reliable in-
tegrative measure to assess health care needs in epidemiological and
clinical settings [12]. Since the IM-E is based on a semi-structured inter-
view which is time consuming for health care professionals, we devel-
oped a self assessment version of the IM-E: the IM-E-SA. The items of
the IM-Ewere rephrased to improve its clarity. For example,wemodified
the IM-E item “Are you a person who generally speaking follows a doctor's
directions and advice relevant to your lifestyle? (Resistance to treatment
[2c])” into “Do you think it is difficult to follow your health caregivers'
recommendations [i.e. diet, physical activity, life style, medication intake]?
(Resistance to treatment [2c]).” In addition the following changes were
made: the item ‘chronicity (1a)’ of the biological domain was changed
from one item into two items to differentiate between (the durations
of) physical dysfunction and the occurrence of chronic diseases. The
scores on both items are recoded back to one item. Finally, in the health
care domain the focus of the item ‘complexity of care (4c)’was changed
from assessing the number of healthcare professionals involved (both
from somatic and mental health care) to an evaluation of the collabora-
tion between several healthcare professionals. The full version of the
IM-E-SA is available as web-appendix to this paper.

Frailty was assessed with the internally consistent and valid GFI
[13,19–21]. It comprises 15 items and measures the loss of functions
and resources in four domains: physical, cognitive, social, and psy-
chological [19]. All answer categories were dichotomised and a
score of 1 indicates a problem or dependency on that specific item.
The range of the GFI total score is 0–15 [19].

Life Satisfaction was assessed using the validated Cantril's Ladder
of Life scale — present life satisfaction [14,22,23]. Ratings are made
on a 10-point scale that ranges from worst possible life to best possi-
ble life with higher scores indicating better life satisfaction.

The Katz Extended Instrumental Activities of Daily Living (Katz ex-
tended)measures independency in personal and instrumental activities
of daily living. It includes six ADL items and four instrumental-ADL items
and each item is scored with a 0 (dependent) or 1 (independent), range
0–10 [15,24].

The EuroQol-5D (EQ-5D) is a reliable and valid tool for measuring
health-related quality of life. The instrument comprises five domains:
mobility, self-care, pain, usual activities, and psychological status
(answers-categories: no/some/severe problems). An index score
was calculated for each participant's health status [16].

The SF-36 is a generic health questionnaire. For this study, we
assessed the mental health subscale, which contains five items. Scores
on the scale ranged from 0 to 100 with a score of 100 indicating the
highest rating of mental health [17].

Statistics

Baseline characteristics were analysed using descriptive statistics.
Differences between the study sample and excluded participants
were evaluated with the t-test for independent groups or Pearson's
chi-square tests. Feasibility was assessed by the percentages of miss-
ing values per item. Arbitrarily we decided that a total IM-E-SA score
was calculated if at least seventeen of the twenty items (85%) were
filled out. To calculate total scores, missing values were replaced by
the mean score of the items completed by the participant.

The reliability of the IM-E-SA was analysed by calculating the
Cronbach's alpha, where an alpha above .70 indicates satisfactory inter-
nal consistency of a scale [25]. Regarding domain scores and total scores
the interrater agreement (IM-E-SA versus IM-E) was calculated with
intraclass correlation coefficients (ICCs). The ICC calculations that were
performed used the two way mixed models for absolute agreement.
Intraclass correlation coefficients can be interpreted as follows: 1.0 is
perfect agreement; .99 to .81 almost perfect agreement; .80 to .61
substantial agreement; .60 to .41 moderate agreement; .40 to .21 fair
agreement; .20 to .01 slight agreement, .0 to –.1 poor agreement [26].
We hypothesised substantial to moderate agreement between the
IM-E-SA and IM-E as both instruments assess case complexity from
different perspectives. The construct validity of the IM-E-SA was
assessed in terms of known-group validity, convergent validity, and
discriminant validity [27]. Known-group validity was defined as the
ability of the IM-E-SA total score to distinguish between subgroups of
elderly persons who differ on demographic variables and prevalence
of diseases/disorders. We hypothesised that, in contrast with home-
dwelling older people and those with none or one disease/disorder,
statistically higher IM-E-SA total scores would be found in older adults
who live institutionalised or have two or more diseases/disorders. The
statistical differences between elderly subgroups were assessed with
Mann–Whitney and Kruskal–Wallis tests since the data were not nor-
mally distributed [27]. Spearman rank correlations were calculated to
assess the convergent and discriminant validity. We assumed moderate
to strong correlations (convergent validity) between the IM-E-SA versus
IM-E, frailty (GFI) and prevalence of diseases as these are related

http://www.intermedfoundation.org


Table 1
Baseline characteristics of the included elderly population (n=338).

Sex (n, %)
Female 216 (64)

Age (mean, SD) 81 (8)
Marital status (partner/spouse) (n, %) 115 (34)
Living situation (n, %)

Home-dwelling elderly 164 (49)
Assisted-living residences 59 (17)
Living in home for the elderly or nursing homes 115 (34)

Diseasesa (n, %)
Degenerative joint disease 181 (54)
Cardiovascular disease 152 (45)
Diabetes mellitus 69 (20)
Pulmonary disease 64 (19)
Stroke 51 (15)

Subjective cognitive dysfunction (n,%)c

No cognitive dysfunction 298 (88)
Some cognitive dysfunction 40 (12)

Assessments case complexity
Case complexity client version (IM-E-SA)
Median (IQRb) 14 (10–18)
Proportions case complexity (IM-E-SA≥21) 13%

Case complexity professional version (IM-E)
Median (IQRb) 16 (12–21)
Proportions case complexity (IM-E≥21) 20%

Additional assessments (median, IQRb)
Frailty (GFI) 4 (2–7)
Life satisfaction (Cantril's Ladder of Life) 7 (6–8)
Quality of life (EQ-5D)d .8 (.5–1.0)
ADL (Katz extended)d 5 (3–7)
Mental Health (SF-36)d 72 (60–88)

a The selected diseases showed the highest prevalence in the population.
b Interquartile range.
c Subjective cognitive dysfunctionwas assessedwith the cognitive item of theGroningen

Frailty Indicator.
d n=248.

Table 2
Median scores of case complexity in elderly subgroups assessed with the IM-E-SA.

IM-E-SA
Median (IQRa)

Gender
Female (n=122) 13 (10–18)
Male (n=216) 14 (9–18)

Age
65–82 years (n=173) 13 (8–19)
≥83 years (n=165) 14 (10–18)

Marital status
Widow/single (n=223) 14 (10–19)
Spouse/partner (n=115) 13 (8–17)

Living situationb

Home-dwelling elderly (n=164) 12 (7–18)
Assisted-living residences (n=59) 15 (10–18)
Living institutionalised (n=115) 15 (11–19)

Diseases and disorders
0–1 disease/disorder(n=104) 8 (4–13)
2 diseases/disorders (n=94) 13 (11–18)
≥3 diseases/disorders (n=140) 17 (13–21)

a Interquartile range.
b Kruskal–Wallis test: P≤ .05.
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concepts. Moderate to strong correlations were also expected between
the IM-E-SA physical domain versus activities of daily living, and the
IM-E-SA psychological domain versus mental health. We assumed
weak to moderate correlations with IM-E-SA scores versus different
constructs like quality of life and life satisfaction (discriminant validity)
[27]. The standard interpretations of the correlation coefficients were
applied; .00–.29 was considered weak; .30–.69 moderate; and .70–
1.00 strong [25].

Post-hoc analyses were performed to assess the above-mentioned
psychometric properties of the IM-E-SA in specific subgroups (i.e. [1]
older adults with mild cognitive dysfunction and [2] participants who
did not complete the Katz extended, EQ-5D and SF-36 mental health
subscale) and by using other cut-offs for the number of missing
values on the IM-E-SA to calculate the total IM-E-SA score (range
completed items 15–19 of the total of 20 items). Finally, we
performed post-hoc univariate and multivariate linear regression
analyses to assess whether demographic characteristics and/or mea-
surement scores were associated with the differences between the
IM-E-SA and IM-E total scores. The dependent variable was the
delta between the IM-E-SA and IM-E total scores.

All statistical analyses were performed by using SPSS/PASW 18.
The level of significance was set at P=.05.

Results

Population characteristics

A total of 359 elderly persons consented to participate in the study, completed the
postal questionnaire and participated in the home interviews for the assessment of
case complexity (IM-E). In total 338 elderly persons met the inclusion criteria since
they completed at least 17 items of the IM-E-SA. The research nurses, with professional
experience in geriatric care, did not encounter participants who had to be excluded be-
cause of severe cognitive dysfunction. The 21 older adults who were excluded did not
differ from those who were included, with regard to gender (P=.17), age (P=.25),
marital status (P=.41), diseases/disorders (P=.17), and cognitive dysfunction (P=.74).
However, elderly peoplewho lived in assisted-living residencesmore frequently hadmiss-
ing values on the IM-E-SA as compared with those who lived independently or in a home
for the elderly or nursing home (Pb .001). The included older adults had an average age of
81 years and 64% of the participants were female (see Table 1). They had an IM-E-SA me-
dian score of 14 (interquartile range 10–18), which is lower than the IM-E score assessed
by the research nurses; 16 (interquartile range 12–21; Pb .001). After the inclusion of 90
elderly persons, assessments of ADL (Katz extended), quality of life (EQ-5D) and mental
health (SF-36mental health subscale) were added to the home interview. Thesemeasures
were filled out by themajority of the elderly persons (n=248). Personswho completed all
measures lived statistically significantly more often in assisted living residences or homes
for the elderly/nursing homes (Pb .001) and statisticallymore often had diseases/disorders
(Pb .001) compared to those who did not complete the additional measures.

Feasibility

The average number of missing values per participant was .3 and the percentages of
missing values per item of the IM-E-SA ranged from 0 to 5%. During the semi-structured
interview 18% of the included elderly persons (n=61) questioned the clarity of some of
the IM-E-SA items. The majority of these elderly persons (n=40) gave feedback on the
prognosis items, indicating that they were living by the day and did not think about pos-
sible changes in the future.

Reliability

In this population the homogeneity as reflected by Cronbach's alpha was .78. The
interrater reliability between the IM-E-SA and IM-E total scores as assessed by the
ICC was .68 (95% CI .54–.77). The interrater reliabilities for the IM-E-SA domains
were as follows: biological .62 (95% CI .53–.69); psychological .59 (95% CI .48–.63);
social .50 (95% CI .20–.73); and health care .50 (95% CI .42–.58).

Construct validity

Table 2 shows the statistical differences on the median total IM-E-SA scores between
elderly subgroups based on demographic and diseases/disorders characteristics (known-
group validity). The IM-E-SA discriminated between elderly subgroups since, in comparison
with home-dwelling older adults, statistically significant higher levels of case complexity
were found amongolder peoplewho lived in assisted-living residences, homes for the elder-
ly or nursing homes. Also, participants with two or more diseases/disorders had significant
higher IM-E-SA scores compared with participants with less than two diseases/disorders.
The correlations between the IM-E-SA total score and comparable constructs ranged from
.50 to .70 (convergent validity, see Table 3). Correlations calculated tomeasure different con-
structs ranged from .38 to .53 (discriminant validity).

Post-hoc analyses

The post-hoc analyses, repeating the analyses in different subgroups and using dif-
ferent cut-offs for the number of missing values allowed on the IM-E-SA, did not alter
the results. However, in the elderly subgroup with mild cognitive dysfunction the
reliability of the IM-E-SA was lower: the Cronbach's alpha was .67 and the ICCs ranged
from .30 to .54. Post-hoc univariate and multivariate regression analyses were
performed to assess which demographic and clinical variables were statistically signif-
icant associated with the difference between the IM-E-SA and IM-E total scores. Uni-
variate linear regression analyses showed that having more diseases/disorders (ß .38
[95%CI, .00–.75]), a higher frailty score (ß .35, [95%CI .16 to .55]) and lower life



Table 3
Convergent validity and discriminant validity of the IM-E-SA total score and IM-E-SA domains, with IM-E total score, IM-E domains, GFI, SF-36, Diseases and disorders, EQ-5D,
Cantril's Ladder of Life, and Katz extended.

Total IM-E-SA IM-E-SA domain biological IM-E-SA domain psychological IM-E-SA domain Social IM-E-SA domain health care

Ra R R R R

Convergent validity
Case complexity (IM-E)b .70 –c – – –

IM-E domain biological – .60 – – –

IM-E domain psychological – – .55 – –

IM-E domain social – – – .63 –

IM-E domain health care – – – – .50
Frailty (GFI) .69 – – – –

Mental health (SF-36) – – .57 – –

Diseases and disorders – .51 – – –

Discriminant validity
Quality of life (EQ-5D) .41 – – – –

Life satisfaction (Cantril's Ladder of Life) .53 – – – –

Activities of daily living (Katz extended) .38 – – – –

a All calculated Spearman rank correlations are in absolute values.
b Correlations between the IM-E with the GFI, EQ-5D, Cantril's Ladder of Life and Katz extended were respectively: .57, .40, .44, and .38.
c No correlations calculated.
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satisfaction (ß − .58 [95%CI − .95 to − .20]) were associated with an increased differ-
ence between the total scores of the IM-E-SA and IM-E. Afterwards, a multivariate lin-
ear model was tested by including diseases/disorders, frailty and life satisfaction as
independent variables in the model. Only frailty remained statistically significant in
the model (adjusted ß .36 [95%CI .13 to .60]).
Discussion

The objective of this study was to perform a psychometric evalua-
tion of the IM-E-SA. The results of this study support the feasibility,
reliability and validity of the self-assessment version of the IM for
the elderly in home-dwelling and institutionalised elderly people.

The feasibility of the IM-E-SA was good; the percentages of miss-
ing values per item ranged from 0 to 5%. The prognosis items of the
IM-E-SA had the highest percentages of missing values. During the
home interview the elderly participants indicated that these items
were difficult to complete since they were living by the day and did
not think about possible changes in the future. Therefore we suggest
to add the following answer category to the prognosis items ‘I live by
the day and I do not think about possible changes in the future’, with
a corresponding anchor scoring point of ‘1’. This anchor point for
scoring indicates some healthcare needs as it implies that an elderly
may not easily cope with changes in their future life. Additionally,
by living by the day no possible future problems will be discussed
with a healthcare professional and as a consequence the older adult
may be less willing to use preventive interventions. Elderly people
living in assisted-living residences had more missing values than
older adults living independently or in a nursing home. Possibly the
first group had more problems with completing the items than the
home-dwelling participants. Additionally, in comparison with nurs-
ing home residents, older adults living in assisted-living residence
might have received less assistance from relatives or health care
staff to record their own opinion about their case complexity.

The internal consistency of the IM-E-SA was good; the calculated
Cronbach's alpha was .78 which corresponds to previous findings on
the good internal consistency of the IM-E [12] and original IM
[6,11]. The interrater reliability between the IM-E-SA and IM-E calcu-
lated with ICCs indicated a substantial to moderate agreement for the
total score and the domain scores of both measures. These findings
are somewhat lower as compared with the findings of Wild et al.,
who reported almost perfect interrater agreement of determining
case complexity using the IM-E [12]. Lobo et al. found also almost per-
fect agreement for the assessment of case complexity with the origi-
nal IM [28]. However, both studies were performed in clinical settings
and the involved raters were trained health care professionals who
assessed comparable instruments. In our study we used two different
instruments: one to be assessed by professionals and the other to be
completed by the elderly persons themselves, who include in their as-
sessments not only their medical condition, but also their mental con-
dition, preferences and family circumstances. This explains why the
ICCs were not as high as would have been expected when the same
participants had completed the measure at two times (intra rater re-
liability). But this study procedure also shows that, in contrast with
professionals, older adults evaluated their situation as less case com-
plex and therefore tend to minimize their problems. This is also
reflected by the results of the post-hoc analyses that showed that
the discrepancy between case complexity as assessed by profes-
sionals versus the older people themselves is higher in frail partici-
pants than in non-frail elderly people.

With regard to construct validity, the results of the known-group
validity analyses showed that overall the IM-E-SA discriminated be-
tween elderly subgroups. The results also showed evidence for both
its convergent and its discriminant validity. As expected, we found
moderate to strong correlations between the IM-E-SA, including its
different domains, and rather similar constructs, like case complexity
as assessed by the total and domain scores of the IM-E. Also frailty, as
a multidimensional construct, correlated substantially with the total
score of the IM-E-SA. The correlations between the IM-E-SA and mea-
sures of other constructs were lower and appeared moderate. The
correlation between life satisfaction and IM-E-SA was even higher
than expected. This may be due to the fact that a part of life satisfac-
tion is at least partially caused by healthcare needs as measured with
the separate IM-E-SA domains.

Wemaintain the value of the instrument despite some limitations of
the present study. Firstly, the psychometric evaluation of the IM-E-SA
was only tested in the Dutch language and the Dutch health care system.
In future studies it should be evaluated in other languages and countries
as well. Secondly, the cut-off score of the IM-E-SA used to detect elderly
persons with complex care needs was set at 20/21 [11,18]. In general, all
elderly subgroups indicated themselves less case complex than the re-
search nurses did. A cut-off score can be important for clinical
decision-making and in clinical studies. However, in population based
studies the total score of the IM-E-SA variables can be used to segment
persons into useful categories to organise different care pathways. Elder-
ly persons with low scores on the IM-E-SA will be candidates for stan-
dard care, while for those with high scores an individually tailored care
trajectory should be designed. Future longitudinal studies should assess
optimal cut-off points of the IM-E-SA. Possibly, optimal cut-off values
vary according to studypopulations and poor outcomes evaluated. Previ-
ous results in clinical settings showed that the original IM can predict
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negative outcomes [18,29]. Probably the IM-E-SA has similar discrimina-
tion features, but these have to be confirmed in a longitudinal study. The
final limitation was related to the data collection. During the study the
Katz, SF-36 and EQ-5D were added to the interview and therefore
these instruments were not completed by all included elderly persons.
However, post-hoc analyses showed consistent results of the psycho-
metric evaluation of the IM-E-SA of the participants who completed all
measures and those who omitted some items.

Major strengths of the study are the extensive psychometric eval-
uation of the IM-E-SA in a heterogeneous elderly population, thus
supporting the generalisability of the results. However, due to poor
cognition or poor health, some older people may experience prob-
lems with filling out the IM-E-SA. For these elderly persons case com-
plexity should be assessed with the IM-E. In addition, post-hoc
analyses in the subgroup of elderly adults with mild cognitive dys-
function showed less positive results on reliability. But less consistent
answers are what we would expect from this subgroup of partici-
pants. However, the results of the post-hoc analyses should be
interpreted with caution due to the small sample size of this sub-
group. Our results show that the IM-E-SA can be used in clinical prac-
tice and research. Health care providers in inpatient and outpatient
clinics can use the IM-E-SA to identify elderly persons with complex
care needs and to select those who are in need for interdisciplinary
care. Preferably, this process should be managed and coordinated by
a single healthcare professional to whom the elderly persons can ad-
dress their care needs and responsibilities for dealing with them. To
facilitate inter-professional communication, the IM-E-SA items were
organised on a grid and the acuity is visualized with colours [12,30].
A score of zero corresponds with the colour green and indicates no
further adaptations in care taking were necessary. As a score of
three indicates the colour red, this indicates immediately caretaking
[12]. Additionally, the coloured scoring of the IM-E-SA may aid to es-
tablish an individually tailored care plan. In the general population
and also in epidemiological settings the IM-E-SA can be used to report
the level of case complexity.

We conclude that the results of this study support the feasibility,
reliability and validity of the self-assessment version of the IM-E in
a heterogeneous elderly population.

Conflict of interest

The authors have no financial support, or other relationships that
might lead to a conflict of interest.

Author contributions

The authors contributed to the manuscript as follows: H. Boter,
J.P.J. Slaets and E. Buskens designed the study; L.L. Peters performed
the statistical analyses and wrote the successive drafts of the paper;
H. Boter, J.P.J. Slaets and E. Buskens supervised and commented on
all drafts. The final manuscript was approved by all authors.

Sponsor's role

This study was supported by a grant from the ZonMw — the
Netherlands Organization for Health Research and Development and
was part of the National Program Elderly Care (60-61900-98-218).
ZonMw had no role in the study design, data collection, data analyses,
data interpretation, writing of themanuscript, or the decision to submit
the paper for publication.

Acknowledgments

We thank all the elderly people who participated in the study and
we would like to show our gratitude to the research nurses Marijke
Kastermans and Karin Knuvers for collecting the study data.
Appendix A. Supplementary data

Supplementary data to this article can be found online at http://
dx.doi.org/10.1016/j.jpsychores.2013.02.003.
References

[1] Mathers CD, Loncar D. Projections of global mortality and burden of disease from
2002 to 2030. PLoS Med 2006;3:e442.

[2] Denton FT, Spencer BG. Chronic health conditions: changing prevalence in an
aging population and some implications for the delivery of health care services.
Can J Aging 2010;29:11–21.

[3] Wade D. Complexity, case-mix and rehabilitation: the importance of a holistic
model of illness. Clin Rehabil 2011;25:387–95.

[4] Stiefel FC, de Jonge P, Huyse FJ, Slaets JP, Guex P, Lyons JS, et al. INTERMED—an as-
sessment and classification system for case complexity. Results in patients with
low back pain. Spine (Phila Pa 1976) 1999;24:378–84.

[5] de Jonge P, Huyse FJ, Stiefel FC, Slaets JP, Gans RO. INTERMED—a clinical instru-
ment for biopsychosocial assessment. Psychosomatics 2001;42:106–9.

[6] Huyse FJ, Lyons JS, Stiefel FC, Slaets JP, de Jonge P, Fink P, et al. “INTERMED”: a
method to assess health service needs. I. Development and reliability. Gen Hosp
Psychiatry 1999;21:39–48.

[7] Stiefel FC, de Jonge P, Huyse FJ, Guex P, Slaets JP, Lyons JS, et al. “INTERMED”: a
method to assess health service needs. II. Results on its validity and clinical use.
Gen Hosp Psychiatry 1999;21:49–56.

[8] Stiefel FC, Huyse FJ, Sollner W, Slaets JP, Lyons JS, Latour CH, et al. Operationalizing
integrated care on a clinical level: the INTERMED project. Med Clin North Am
2006;90:713–58.

[9] Huyse FJ, Stiefel FC, de Jonge P. Identifiers, or “red flags,” of complexity and need
for integrated care. Med Clin North Am 2006;90:703–12.

[10] de Jonge P, Stiefel F. Internal consistency of the INTERMED in patients with so-
matic diseases. J Psychosom Res 2003;54:497–9.

[11] de Jonge P, Latour C, Huyse FJ. Interrater reliability of the INTERMED in a hetero-
geneous somatic population. J Psychosom Res 2002;52:25–7.

[12] Wild B, Lechner S, Herzog W, Maatouk I, Wesche D, Raum E, et al. Reliable integra-
tive assessment of health care needs in elderly persons: the INTERMED for the el-
derly (IM-E). J Psychosom Res 2011;70:169–78.

[13] Peters LL, Boter H, Buskens E, Slaets JP. Measurement properties of the Groningen
Frailty Indicator in home-dwelling and institutionalized elderly people. J Am Med
Dir Assoc 2012;13:546–51.

[14] Cantril H. The pattern of human concern. New Brunswick: N.J. Rutgers University
Press; 1965.

[15] Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of illness in the
aged. The index of ADL: a standardized measure of biological and psychosocial
function. JAMA 1963;185:914–9.

[16] Brooks R. EuroQol: the current state of play. Health Policy 1996;37:53–72.
[17] Ware JE, Kristin KS, Kosinski M. SF-36 health survey manual and interpretation

guide. Boston: The Health Institute, New England Medical Center; 1993.
[18] de Jonge P, Bauer I, Huyse FJ, Latour CH. Medical inpatients at risk of extended

hospital stay and poor discharge health status: detection with COMPRI and
INTERMED. Psychosom Med 2003;65:534–41.

[19] Steverink N, Slaets J, Schuurmans H, Van Lis M. Measuring frailty: developing and
testing the GFI (Groningen Frailty Indicator). Gerontologist 2001;41:236–7.

[20] Schuurmans H, Steverink N, Lindenberg S, Frieswijk N, Slaets JP. Old or frail: what
tells us more? J Gerontol A Biol Sci Med Sci 2004;59:962–5.

[21] Metzelthin SF, Daniels R, van Rossum E, de Witte L, van den Heuvel WJ, Kempen GI.
The psychometric properties of three self-report screening instruments for identify-
ing frail older people in the community. BMC Public Health 2010;10:176–84.

[22] Palmore E, Luikart C. Health and social factors related to life satisfaction. J Health
Soc Behav 1972;13:68–80.

[23] Palmore E, Kivett V. Change in life satisfaction: a longitudinal study of persons
aged 46–70. J Gerontol 1977;32:311–6.

[24] Asberg KH, Sonn U. The cumulative structure of personal and instrumental ADL. A
study of elderly people in a health service district. Scand J Rehabil Med 1989;21:171–7.

[25] Nunally JC. Psychometric theory. . 2nd ed.New York: Mc Graw-Hill; 1978.
[26] Landis JR, Koch GG. The measurement of observer agreement for categorical data.

Biometrics 1977;33:159–74.
[27] Streiner DL, Norman GR. Health measurement scales: a practical guide to their de-

velopment and use. 4th ed. Oxford: Oxford University Press; 2008. p. 261–3.
[28] Lobo E, Rabanaque MJ, Bellido ML, Lobo A. Reliability of INTERMED Spanish ver-

sion and applicability in liver transplant patients: a cross-sectional study. BMC
Health Serv Res 2011;11:160–5.

[29] Lobo E, De Jonge P, Huyse FJ, Slaets JP, Rabanaque MJ, Lobo A. Early detection of
pneumology inpatients at risk of extended hospital stay and need for psychosocial
treatment. Psychosom Med 2007;69:99–105.

[30] Lyons JS. The complexity of communication in an environment with multiple
disciplines and professionals: communimetrics and decision support. Med Clin
North Am 2006;90:693–701.

http://dx.doi.org/10.1016/j.jpsychores.2013.02.003
http://dx.doi.org/10.1016/j.jpsychores.2013.02.003

	Development and measurement properties of the self assessment version of the INTERMED for the elderly to assess case complexity
	Introduction
	Methods
	Participants
	Assessments
	Statistics

	Results
	Population characteristics
	Feasibility
	Reliability
	Construct validity
	Post-hoc analyses

	Discussion
	Conflict of interest
	Author contributions
	Sponsor's role
	Acknowledgments
	Appendix A. Supplementary data
	References


