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Abstract

Purpose To investigate how useful the Intermed-Self Assessment (IMSA) questionnaire and its components were for
identifying which patient candidates would benefit most from case management (CM) in general practice.

Methods The study was carried out in a group family medicine practice in Lausanne comprising seven GPs and
four medical assistants, from February to April 2019. All the patients attending the practice between February and
April 2019 were invited to complete the IMSA questionnaire. Additionally, their GPs were asked for their opinions on
the potential benefits of each patient being assigned a case manager. Each IMSA item’s value has been assessed as
a predictor of GPs’ opinions by using multivariate logistic models. A score including items retained as predictor was
built.

Results Three hundred and thirty one patients participated in the study (participation rate: 62%). Three items from
the 20 item IMSA were sufficient to predict GPs'opinions about whether their patients could be expected to benefit
if assigned a case manager. Those items addressed the patient’s existing chronic diseases (item1), quality of life in
relation to existing diseases (item 3), and their social situation (item 9). Using these three items as a score, a cut-off at
4 gave a sensitivity of 70% (ability to correctly identify patients who could benefit from a CM) and specificity of 73%
(ability to correctly identify patients who should not benefit from a CM) and concerned about one patient in two.

Conclusion Identifying complex patients suitable for case management remains a challenge for primary care

professionals. This paper describes a novel approach using a structured process of combining the results of
standardized tools such as the one defined in this study, and the experience of the primary care team.
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Introduction

Faced with the challenges of an ageing population and
increasing numbers of multi-morbid or complex patients,
which create health and cost pressures, healthcare sys-
tems must aim to reduce the fragmented provision of
care by promoting integrated care. In this context, many
healthcare systems have introduced new models of care,
often involving strengthening primary care and especially
general practices [1-6]. Developing primary care teams
[6-9] and introducing case managers [10-13] are two
frequently chosen options. Indeed, case management has
been recognized as an appropriate and highly responsive
intervention to satisfy the particular needs of complex
patients [14]. These patients, frequently managed in gen-
eral practice, often suffer from combinations of multiple
chronic conditions, mental health problems, drug inter-
actions and social vulnerability [15]. In such context, case
management generally allows to improve accessibility,
quality and safety of care, continuity and coordination
of care, leading to better, more efficient use of healthcare
system resources and particularly a reduction in emer-
gency room (ER) visits [13, 16—-19].

However, identifying the candidates who would ben-
efit most from case management is not easy. According
to Garcia et al., complex patients are not always good
candidates for intensive care management [20]. In addi-
tion, definitions of complexity in primary care are incon-
sistent, although they are often based on the frequency
of use of healthcare services and the resulting costs [20].
Indeed, patients’ choices are often actually made by a pro-
fessional—be they a physician, a nurse, or a case (care)
manager—based on their clinical judgment. However,
validated and standardized tools to measure the com-
plexity, and at the same time, the interest of management
by a case manager, offer an individual interest for the
patient, but also collective interest for the health system.
Both in hospitals and in primary care, it allows better
anticipation of the patient’s trajectory in terms of future
use of health services [21, 22]. In addition, such tools
have been shown to be a good predictor of the patient
quality of life, which is a key indicator to be considered in
general medicine and primary care [23].

To the best of our knowledge, no specific tools exist to
aid appropriate decision-making on whether a patient
requires dedicated case management. Some tools do exist
for measuring patient complexity as a predictor of future
healthcare system use and, as mentioned above, frequent
or inappropriate healthcare system use is currently one
of the main reasons for needing a case manager. How-
ever, an additional purpose can be to screen for current
clinical need and prognosis. One existing tool is the
INTERMED Self-Assessment (IMSA) questionnaire [22],
assessing patients’ biopsychosocial complexity and their
past, present, and anticipated future health needs across
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four dimensions (physical, mental, social, and healthcare)
[23-25]. To date, the IMSA questionnaire has rarely been
used in primary care and general practice [26, 27]. In
addition, regarding the objective of identifying the best
patient candidates for case management, the IMSA ques-
tionnaire’s utility has yet to be demonstrated in Europe.
In the USA, a modified version of the INTERMED is cur-
rently used in the teaching and practice of case manage-
ment, but the approach is not specific to primary care
and still needs to be evaluated [28]. The present study
aimed to investigate how useful the IMSA questionnaire
and its components were for identifying which patient
candidates would benefit most from case management in
general practice.

Methods

Setting and population

The present analysis was based on data from a prelimi-
nary study carried out to test the feasibility and accept-
ability of using the IMSA questionnaire in general
practices. This was part of a larger pilot project (the
MOCCA Project) planned by the Center for Primary
Care and Public Health’s Department of Family Medicine
and aimed at integrating nurses into general practices in
the canton of Vaud (800’000 inhabitants), Switzerland
[29]. In Switzerland, the current model for the provision
of primary care via general practice (named family medi-
cine) is a private sector activity. Approximatively half of
the GPs work single-handedly, with limited or no multi-
disciplinary collaboration. They work almost exclusively
with medical assistants, who support them in admin-
istrative tasks and by administering simple clinical pro-
cedures. Moreover, the demography of GPs is evolving
towards a potential shortage [30]. The role of case (and
care) manager is one of the most important foreseen
for nurses in the MOCCA Project. The population tar-
geted by this activity consisted of moderately complex
patients—the goal being to prevent them from becoming
highly complex patients. In Switzerland, highly complex
patients with significant healthcare needs already benefit
from home care services and care coordination provided
in collaboration with general practices.

Our preliminary study was carried out in a group fam-
ily medicine practice in Lausanne comprising seven GPs
and four medical assistants, from February to April 2019.
A research assistant provided potential participants
with oral and written information about the study and
obtained their written consent if they decided to partic-
ipate. All patients over 18 years old who consulted one
of the GPs during the study period were eligible to par-
ticipate. However, patients who were unable to complete
the questionnaire (e.g., because of dementia or blindness)
were excluded.
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Data

Data were collected from patients, their medical records,
and their physicians. Patients completed the IMSA ques-
tionnaire. which includes 20 questions about the biopsy-
chosocial complexity of the patient’s clinical situation
and the adequacy of their care. Complexity is divided
into the biological, psychological, and social domains
(with five questions each), and adequacy of care is rated
within a fourth, a healthcare system domain (with five
further questions). Each domain is sub-divided into the
three separate time periods of assessment: past experi-
ence, current experience, and future prognosis. Each
IMSA answer is rated from O (absence of complexity/
problems of adequacy) to 3 (important complexity/inad-
equacy of care), resulting in a total possible IMSA score
of between 0 and 60 and four domain scores of between
0 and 15. The questions on historical biological chronic-
ity (Q1), current diagnostic/therapeutic challenges (Q4),
and work and leisure activities (Q9) include two or three
sub-questions whose scores are recoded into one pooled
score using an algorithm (see Supplementary File for a
typical grid of individual results) [23]. Patients completed
the questionnaire using a tablet computer (HP Slate 7
VoiceTab Ultra 3900nf) in the waiting room either before
or after (or before and after) their consultation. The
median filling time was 8.1 min for a pre-consultation fill
and 9.9 min for a post-consultation fill.

In addition to the IMSA data, the research assistant
collected data from each patient’s medical record con-
cerning sociodemographic (age and sex) and medical
information (number of comorbidities and number of
treatments prescribed for at least 3 months) and infor-
mation about healthcare services used over the last 12
months (number of consultations, ER visits, and hospital-
izations, plus total costs invoiced). The number of comor-
bidities only concerned diseases that were currently
affecting the patient (past surgical problems or past dis-
eases were not investigated). The number of treatments
concerned medications prescribed by a general practi-
tioner (GP) for a duration of 3 months or more. Finally,
the research assistant asked GPs for their opinions on the
potential benefits of each patient being assigned a case
manager. The four possible answers were “Yes, very use-
ful; “Yes, quite useful’; “No, probably unnecessary ”, and
“unnecessary ”. The GPs were not informed about their
patients’ IMSA scores.

Statistical analysis

RedCap software [31] was used to create the question-
naire and build and manage the database. Overall IMSA
scores and biological, psychological, social and health-
care system sub-dimension scores were calculated auto-
matically as patients completed the questionnaire, as
per the rules for IMSA calculating [23] (see above and
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Supplementary File). All ensuing statistical analyses used
Stata software (v16).

Firstly, descriptive statistics about patients’ personal
and health characteristics were calculated, as were
the distribution of the IMSA (global scores and scores
according to the four dimensions) and the distribution of
GPs’ opinions regarding the benefits of introducing case
management for each patient individually.

Secondly, we evaluated each IMSA item’s value as a
predictor of GPs’ opinions about the benefits of assign-
ing a case manager by using univariate and multivari-
ate logistic models (using backwards stepwise selection
and p values<0.05). Patients’ personal (sex and age) and
health data (number of diseases and treatments, total
annual cost, annual numbers of GP consultations, ER
visits, and hospitalizations) were also studied as predic-
tive factors. GPs’ opinions on the utility of assigning each
patient a case manager were dichotomized into “Yes”
(including “Yes, absolutely useful” and “Yes, quite useful”)
or "No” (including “No, not necessarily useful” and “Not
useful at all”).

Thirdly, predictive items selected from the final multi-
variate model were used to create an overall case man-
agement questionnaire score. The score’s sensitivity and
specificity and the area under a ROC curve were used to
define a threshold for selecting patients to be assigned a
case management.

Results

Of 534 eligible patients, 19% refused to participate
because of a lack of time and 19% because of a lack of
interest. The study participation rate was 62% (n=331).
Participants’ characteristics are described in Table 1.
Median participant age was 54 years old, and most were
women (60%). The mean numbers of ER visits and hos-
pitalizations in the last 12 months were respectively 0.71
and 0.13. The median IMSA score was 8 (out of 60; range
0-33]; mean=10). GPs reported that, in their opinion,
about 40% of their patients might benefit from being
assigned a case manager and that this would be very use-
ful for 4% of them (Table 1).

The median IMSA score was higher among patients
whom GPs thought would probably benefit from case
management (absolutely useful or quite useful): 18/60
points when case management was judged “absolutely
useful’, 10/60 when “quite useful’, 8/60 when “not neces-
sarily useful’, and 7/60 when “not useful at all”. The same
trend was observed for each IMSA sub-dimension score
(Fig. 1).

Table 2 shows the statistical predictive role of each
IMSA item regarding the GPs’ opinions about the ben-
efits of patients having case managers. In univariate
analyses, 11 of the 20 IMSA items were predictive of
GPs’ opinions about case management. Indeed, all the
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Table 1 Sample characteristics (N=331)

Mean Me-
or % dian
Female sex 40.2
Age 54.3 54.27
Number of current diseases 4.1 3
Number of current treatments 26 2
Number of GP consultations in last 12 months 5.1 3
Cost of GP consultations in last 12 months (Swiss 611 457
francs)
Number of emergency room visits in last 12 0.71 0
months
Number of hospitalizations in last 12 months 0.13 0
Total IMSA questionnaire score (/60) 10.27 8
IMSA biological score (/15) 423 4
IMSA psychological score (/15) 3.18 2
IMSA social score (/15) 1.63 1
IMSA healthcare score (/15) 1.23 1
Absolutely useful 43
Quite useful 36.6
Not necessarily useful 216
Not useful at all 375

other variables (age, sex, number of GP consultations,
number of treatments, number of diseases, and ER visits,
plus total costs over the last 12 months) were individually
predictive too, except for the number of hospitalizations.
However, our final, multivariate logistic regression model
retained only three predictive items from the original
IMSA questionnaire (with odds ratio>1, p-value>0.05),
and no other variables reached a level of statistical

Median score

Total score Biological score

W Absolutely useful

Quite useful
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predictive significance when added to them. The first
predictive item—including the two sub-questions (Qla
and Q1b) of “Did you experience any physical problem
in the past 5 years?” and “Do you suffer from one or more
long-lasting or chronic diseases (such as diabetes, high
blood pressure, rheumatoid arthritis, lung disease, or
cancer)?”—was related to the patient’s medical history
(OR=2.11, 95%CI 1.46—3.04). The second predictive item
(Q3), dealing with quality of life, was “How much were
your daily activities (such as job, house-keeping, hobbies,
going out...) restricted by physical problems during last
week?” (OR=1.55, 95%CI 1.23-1.96). The third predic-
tive item (Q9a, Q9b, Q9c¢) asked, “Do you have a job?, “If
no specify [your employment status]”, and “Have you got
activities in your spare time such as volunteering, courses,
sports, clubs...?”) addressing the issue of social support
(OR=1.86, 95%CI 1.48-2.35) (Table 2).

Using these three items, we built a new score based
upon the same rules defined for the complete IMSA
score (see above and Supplementary File). The area under
the ROC curve was 78%. Table 3 shows the distribution
of specificity and sensitivity according to the selected cut-
off and the proportion of the population concerned. A
cut-off at 4 gave a sensitivity of 70% and specificity of 73%
and concerned about one patient in two to be eligible for
case management. As our goal for the next part of the
project was to use this short form as a pre-test before the
administration of the complete IMSA, we chose to retain
this threshold. (Table 3; Fig. 2: ROC curve, area under the
curve including Q1+Q3+Q9 / score range=0-9).

score Social score Health services score

Psychological

Not useful at all

Fig. 1 Distribution of the IMSA questionnaire scores (total and by sub-dimensions) in relation to GPs'opinions about the potential benefits of assigning

patients a case manager
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Table 3 Sensitivity and specificity of the short-form tool
according to the threshold (real values)

Percent of the Sensitivity Specificity
sample

Score > 1 884 97.0 17.5

Score = 2 76.2 91.8 345

Score >3 61.0 83.5 54.6

Score > 4 44.5 70.1 73.2

Score =5 485 485 87.1

Score > 6 328 328 94.3

Score > 7 49 1.2 99.5

Score > 8 0.3 0.75 100

Short-form tool score=Q1+Q3+Q9

Discussion

Our results showed that three items from the IMSA
questionnaire were sufficient to predict GPs’ opinions
about whether their patients could be expected to ben-
efit if assigned a case manager. Those items addressed
the patient’s physical health (existing chronic diseases),

Page 6 of 9

quality of life in relation to existing diseases, and their
social situation (Table 4).

These items involve very simple questions and easily
collectable answers. In most cases, the information may
well already exist in patients’ medical records, and a score
could be calculated automatically. The fact that no addi-
tional data collection is necessary should be a key argu-
ment for proposing the use of this approach in general
practices. Indeed, time is often a significant and costly
issue for patients consulting a GP, the GPs themselves,
and their administrative employees. Using a short ques-
tionnaire to collect a very limited amount of data might
be appropriate in terms of acceptability by patients. Find-
ing from another part of the present study [32] and the
study by de Oliveira conducted in primary care facilities
in Brazil [27], the only factor limiting study participation
was the time necessary to complete the questionnaire.
This limitation would be minimized by using three ques-
tions. Another advantage of this tool is that it could be
used to characterize and stratify all the patients in prac-
tices or clinics. Different thresholds could be used to
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Fig. 2 ROC curve obtained using the predictive items from the IMSA questionnaire as selected using our final multivariate logistic regression model, and

the predicted values of the area under the curve
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Table 4 Three items from the IMSA questionnaire retained to
predict the potential utility of assigning a case manager

IMSA questions Answer Score
calculation

Q1.1a.Did you [alo No, I did not if1a)aor
experience any |b]0 Yes, | experienced physical 1a) b and
physical problems  problems but for a period shorter 1b)a, =0
in the past 5 years?  than 3 months if 1a) cor
1b. Do you suffer |1 Yes, lexperienced physical 1a)d, =1
from one or more problems for a period longer than ~ if 1b) b,=2
long-lasting or 3 months if1b)c, =3
chronic diseases? |d]1 Yes, in the last 5 years | have

experienced several short periods

with physical problems

[al0 I don't have any long-lasting or

chronic diseases

[b]2 I suffer from one long-lasting or

chronic disease

|3 I'suffer from several long-lasting

or chronic diseases
Q3. How much [al0 I have no, or insignificant, physi-
were your daily cal problems
activities (such as [b|1 My daily activities are not or are
job, house-keeping, only mildly influenced by the physi-
hobbies, going cal problems that | experience
out...) restricted by  |c|2 My daily activities are mod-
physical problems  erately influenced by physical
during the last problems
week? |d]3 My daily activities are severely

influenced by physical problems
Q9.9a. Do you have |a| Yes if 9a)a and
ajob? |b| No 9¢)a, then
9b. if not, please |al am a student =0
specify your em- |b] I am retired if 9a)a and
ployment status. |c| am a housewife taking care for ~ 9c)b, then
9c. Have you got the household and others =1
activities in your |d| I'am disabled if 9a)b and
spare time such le| I'have been on sick leave for 9¢)a, then
as volunteering, more than 6 months =2
courses, sports, a] Yes if 9a)b and
clubs...? |b| No 9c)b, then

=3

GPs’opinions: Absolutely useful (N=14); Quite useful (N=120); Not necessarily
useful (N=71); Not useful at all (N=123)

IMSA Scores: Total (median / 60); Biological score (median / 15); Psychological
score (median / 15); Social score (median / 15); Healthcare services score
(median / 15)

identify patients with a very high, intermediate, or low
need for case management. Upstream use of the tool
could have two interesting consequences: firstly, targeted
collective interventions could be proposed to patients,
and secondly, a primary care facility could adjust its
resource allocation system depending on its population’s
needs. Further research should be conducted to explore
these possibilities.

Our results underline the importance of the dimen-
sions of the patient’s social environment and quality of
life when considering the management of their chronic
diseases. Garcia et al. also mentioned the relevance of
social support (in addition with patient ‘s motivation)
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in their research on patients who might benefit from
care management [20]. In the context of frequent users
of ERs, Hudon et al. also highlighted the importance of
social factors and quality of life. Their case-finding tool
was developed and validated to identify patients with
complex needs in ERs and, among its six dimensions, it
includes social support and limitations due to pain [21].
All these results underlined the necessity to reinforce
holistic approaches to patient health management, espe-
cially for those with complex needs, as advocated by
Engel’s biopsychosocial model [33], and primary care is
probably the most appropriate setting in which to inte-
grate such approaches.

The INTERMED approach was developed and vali-
dated in the hospital setting, with patients cared for by
specialists. Complexity in general practice has different
contextual aspects to complexity in a hospital context.
Our study raises issues including, how to define complex-
ity, and what GPs seek to gain from case management.
Firstly, complexity is a multidimensional concept that is
difficult to grasp and probably also depends significantly
on context [34]. Indeed, another part of our research pro-
gram investigated GPs’ definitions of complexity. This
qualitative study showed that GPs’ representations of
complexity were very broad and heterogeneous, which
could affect the use of a tool like the INTERMED (Don-
net, manuscript in preparation). Furthermore, this study
highlights that some of the dimensions of complexity, as
they are perceived by GPs, are not identified in the IMSA
(such as difficult or unreliable patients, case-provider
fatigue or conflict). Secondly, there are many other ele-
ments—besides using a tool that contributes to finding
appropriate indications for case management—that can
influence a referral to or proper use of a case manager.
The reasons why GPs might feel it is advantageous to
work with a case manager are probably diverse, partly
because this role does not yet exist within Switzerland’s
general practices. Informal discussions with GPs revealed
that some GPs would be happy to work with case man-
agers, mainly to help them deal with “difficult” patients.
However, it is questionable whether relieving GPs of the
burden of their most demanding patients is truly within
the scope of a case manager.

In a recent literature review we conducted about inter-
vention that could improve coordination in PC settings,
we reported that interventions involving “case manag-
ers” were associated with the greatest number of articles
describing positive effects [34]. These results have been
reinforced through another recent review about nurs-
ing care coordination for patients with complex needs
in PC [14]. Many countries such as Australia, New Zea-
land, Sweden, the United Kingdom and the Netherlands,
have long developed the role of CM within primary care
settings. The main mission of CM is to coordinate care
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of patients having one or more pathologies but the tasks
can vary from overseeing patient parameters to develop
patient empowerment. The positive effects include not
only patients clinical outcomes but also patients and pro-
fessionals satisfaction. Finally, this management can lead
to a decrease in the length of hospital stays and rehospi-
talizations [35, 36].

Limitations

Because a significant proportion of eligible patients (38%)
refused to participate, due to a lack of time or interest,
the sample could have been biased. However, the direc-
tion of that bias is difficult to estimate. Data collected
from patients’ medical records were not standardized.
Indeed, medical data were based on GPs’ records of dis-
eases and treatments. Data on the use of care is more
reliable because some of it is automatically accounted
for in the medical practice’s software. The present study’s
results were only based on the opinions of seven GPs who
all worked in the same group family medicine practice.
Their points of view about complexity and the role of case
managers may not be representative. For instance, a prac-
tice’s rural or urban location or how it is organized could
play a role in GPs’ opinions about case management, as
could GPs’ age or gender. The fact that the dimensions
highlighted in this study are common to other research is
reassuring, however. We nevertheless recommend a vali-
dation study on another general practice dataset.

Implications for practice

Based on the results of this study, the three IMSA items
(Table 4), identified as predictors of a GP perceiving a
potential benefit from case management, could be used
as a rapid, simple pre-screening tool in general practices.
It could easily be proposed to all patients in primary care.
In a second step, the entire IMSA could be used, but
within a team discussion, also including the patient to
identify specific domains to work on.

Conclusion

Identifying patients who may benefit from case manage-
ment remains a challenge for primary care professionals.
Beyond the use of one or more specific tools to assist in
identifying the relevant patients, a primary care team’s
experience and knowledge of each patient’s uniqueness
will also play a role. The final decision should depend
on the objectives and expectations of all the stakehold-
ers. Finally, the organizational structure of the particular
healthcare system and services will influence options for
decision-making (e.g., home-based care for highly com-
plex patients).

Page 8 of 9

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512875-022-01876-8.

[ Supplementary Material 1 - The IMSA questionnaire. J

Acknowledgements
the authors thank the practice team (GPs and medical assistant) and patients
participating in this study.

Authors’ contributions

NS was responsible for the original study. CC proposed the question of
research for the present study. EG conducted the data collection. CC and PW
performed the statistical analyses. CC wrote the draft of the manuscript. All
the authors discussed the results, read and approved the final manuscript.

Funding
This analysis was entirely funded by the Department of Family Medicine at
Unisanté, University of Lausanne, Switzerland.

Data availability
Data could be available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The Human Research Ethics Committee of the Canton of Vaud approved this
research project (Req-2018-02239). All study methods were carried out in
accordance with relevant guidelines and regulations. Informed consent was
obtained from all subjects.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 5 July 2022 / Accepted: 5 October 2022
Published online: 04 November 2022

References

1. Fraher EP. Primary Care Teams: Past, Present and Future. J Am Board Fam Med.
2020;33(4):495-8.

2. Kringos DS, et al,, Building primary care in a changing Europe, EO.0.h.Sa.
Policies. Editor. 2015: Copenhagen (Denmark).

3. Linzer M, Poplau S. Building a Sustainable Primary Care Workforce: Where Do
We Go from Here? J Am Board Fam Med. 2017;30(2):127-9.

4. Ballard T. What sustainability means for primary care: primary care leads to
better overall resource use and higher quality outcomes. Br J Gen Pract.
2013;63(614):457-8.

5. BodenheimerT, et al. The 10 building blocks of high-performing primary care.
Ann Fam Med. 2014;12(2):166-71.

6. PandhiN, et al. Developing primary care teams prepared to improve quality:
a mixed-methods evaluation and lessons learned from implementing a
microsystems approach. BMC Health Serv Res. 2018;18(1):847.

7. Fraher EP. Primary Care Teams: Past, Present and Future. J Am Board Family
Med. 2020;33(4):495-8.

8. Morgan S, Pullon S, McKinlay E. Observation of interprofessional collabora-
tive practice in primary care teams: An integrative literature review. Int J Nurs
Stud. 2015;52(7):1217-30.

9. Wranik WD, et al., Implications of interprofessional primary care team character-
istics for health services and patient health outcomes: A systematic review with
narrative synthesis. Health Policy, 2019.

10. Teper MH, et al. Understanding Barriers to and Facilitators of Case Manage-
ment in Primary Care: A Systematic Review and Thematic Synthesis. The
Annals of Family Medicine. 2020;18(4):355-63.


http://dx.doi.org/10.1186/s12875-022-01876-8
http://dx.doi.org/10.1186/s12875-022-01876-8

Cohidon et al. BMC Primary Care

20.

21.

22.

23.

24.

(2022) 23:276

Challis D, et al. Implementation of case management in long-term conditions
in England: survey and case studies. J Health Serv Res Policy. 2011;16(Suppl
1):8-13.

Joo JY, Huber DL. Scoping Review of Nursing Case Management in the
United States. Clin Nurs Res. 2018;27(8):1002-16.

Stokes J, et al. Effectiveness of Case Management for ‘At Risk’ Patients

in Primary Care: A Systematic Review and Meta-Analysis. PLoS ONE.
2015;10(7):0132340.

Karam M, et al. Nursing Care Coordination for Patients with Complex Needs
in Primary Healthcare: A Scoping Review. Int J Integr Care. 2021,21(1):16.
Bujold M, et al. Decisional needs assessment of patients with complex care
needs in primary care: a participatory systematic mixed studies review proto-
col. BMJ Open. 2017,7(11):e016400.

Askerud A, Conder J. Patients' experiences of nurse case management in
primary care: a meta-synthesis. Aust J Prim Health. 2017;23(5):420-8.

Gravelle H, et al. Impact of case management (Evercare) on frail elderly
patients: controlled before and after analysis of quantitative outcome data.
BMJ. 2007;334(7583):31.

Reilly S, et al. Case management for people with long-term conditions:
impact upon emergency admissions and associated length of stay. Prim
Health Care Res Dev. 2011;12(3):223-36.

Hudon C, et al. Case management in primary care for frequent users of
healthcare services with chronic diseases and complex care needs: an imple-
mentation and realist evaluation protocol. BMJ Open. 2018;8(11):2026433.
Garcia ME, et al. Which Complex Patients Should Be Referred for Inten-

sive Care Management? A Mixed-Methods Analysis. J Gen Intern Med.
2018;33(9):1454-60.

Hudon C, et al. CONECT-6: a case-finding tool to identify patients with com-
plex health needs. BMC Health Serv Res. 2021;21(1):157.

Marcoux V, et al. Screening tools to identify patients with complex health
needs at risk of high use of health care services: A scoping review. PLoS ONE.
2017;12(11):20188663.

van Reedt Dortland AKB, et al. Assessment of Biopsychosocial Complexity
and Health Care Needs: Measurement Properties of the INTERMED Self-
Assessment Version. Psychosom Med. 2017;79(4):485-92.

Huyse FJ, et al.“INTERMED": a method to assess health service needs. I. Devel-
opment and reliability. Gen Hosp Psychiatry. 1999;21(1):39-48.

26.

27.

28.

29.

30.

31

32,

33.

34.

35.

36.

Page 9 of 9

Stiefel FC, et al."INTERMED": a method to assess health service needs. Il.
Results on its validity and clinical use. Gen Hosp Psychiatry. 1999;21(1):49-56.
Bleijenberg N, et al. Associations between Frailty, Complex Care Needs and
Quality of Life in Multi-Morbid Older People. J Frailty Aging. 2014;3(3):166-72.
de Oliveira CA, et al., Health Complexity Assessment in Primary Care:

a validity and feasibility study of the INTERMED tool medRxiv, 2020:
p.2020.10.21.20216929.

Kathol RG, et al,, Creating clinical and economic “wins” through integrated case
management: lessons for physicians and health system administrators Prof Case
Manag, 2011. 16(6): p. 290-8; quiz 299-300.

Schutz Leuthold M, et al. Protocol for an implementation and realist evalua-
tion of a new organisational model for primary care practices in the canton
of Vaud, Switzerland. BMJ Open. 2020;10(12):e040154.

Cohidon C, Cornuz J, Senn N. Primary care in Switzerland: evolution of
physicians’profile and activities in twenty years (1993-2012). BMC Fam Pract.
2015;16:107.

Harris PA, et al. Research electronic data capture (REDCap)—A metadata-
driven methodology and workflow process for providing translational
research informatics support. J Biomed Inform. 2009;42(2):377-81.

Leckwyck LV, Gallay E, Bourquin C, Stiefel F, Cohidon C, Senn N. Bio—Psycho-
Social Needs Assessment in Family Medicine:Acceptability of the Intermed
Self-Assessment]. Praxis (Bern 1994). 2022;111(3):135-140.

Engel GL. The clinical application of the biopsychosocial model. Am J Psy-
chiatry. 1980;137(5):535-44.

de Jonge P, Huyse FJ, Stiefel FC. Case and care complexity in the medically ill.
Med Clin North Am. 2006;90(4):679-92.

Cardinaux R, et al,, Interventions to improve care coordination in primary care: A
narrative review. J Prim Care Gen Pract, 2020. 4(1).

Doty MM, Fryer AK, Audet AM. The role of care coordinators in improving care
coordination: the patient’s perspective. Arch Intern Med. 2012;172(7):587-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Identifying complex patients in family medicine for potential benefit from a case manager: a short questionnaire derived from the INTERMED Self-Assessment (IMSA) questionnaire
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Setting and population
	﻿Data
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Limitations
	﻿Implications for practice

	﻿Conclusion
	﻿References


