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Background: Early identification of the subgroup of patients with major depressive disorder

(MDD) in need of highly specialized care could enhance personalized intervention. This, in turn,

may reduce the number of treatment steps needed to achieve and sustain an adequate treatment

response. The aim of this study was to identify patient-related indicators that could facilitate the

early identification of the subgroup of patients withMDD in need of highly specialized care.

Methods: Initial patient indicators were derived from a systematic review. Subsequently, a struc-

tured conceptualization methodology known as concept mapping was employed to complement

the initial list of indicators by clinical expertise and develop a consensus-based conceptual frame-

work. Subject-matter experts were invited to participate in the subsequent steps (brainstorming,

sorting, and rating) of the concept mapping process. A final concept map solution was generated

using nonmetric multidimensional scaling and agglomerative hierarchical cluster analyses.

Results: In total, 67 subject-matter experts participated in the conceptmapping process. The final

conceptmap revealed the following10major clusters of indicators: 1-depression severity, 2-onset

and (treatment) course, 3-comorbid personality disorder, 4-comorbid substance use disorder, 5-

other psychiatric comorbidity, 6-somatic comorbidity, 7-maladaptive coping, 8-childhood trauma,

9-social factors, and 10-psychosocial dysfunction.

Conclusions: The study findings highlight the need for a comprehensive assessment of patient

indicators in determining the need for highly specialized care, and suggest that the treatment allo-

cation of patients withMDD to highly specialized mental healthcare settings should be guided by

the assessment of clinical and nonclinical patient factors.
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1 INTRODUCTION

Timely selection of the best initial treatment for patients with major

depressive disorder (MDD) is critical to the goal of improving remis-

sion rates (Simon & Perlis, 2010). The often applied stepped care

approach in which patients indiscriminately receive brief and low-

intensity intervention at start of treatment and intensifying efforts in

case of insufficient signs of recovery, may, however, prevent the accu-
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rate and timely selection of the best initial treatment. Although the

stepped care approach is considered a resource efficient approach

for patients who recover with minimal intervention (Meeuwissen,

van der Feltz-Cornelis, Christina M, van Marwijk, Rijnders, & Donker,

2008; Von Korff & Tiemens, 2000), the effectiveness of this approach

is questionable in patients who need subsequent referral to highly

specialized mental healthcare services. Secondary or even tertiary

referral to highly specialized mental healthcare services delays the
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initiation of appropriate treatment, which, in turn, is associated with

poor treatment outcomes in terms of relapse, recurrence, and chronic-

ity (Hirschfeld et al., 1997; Keller, 1994; Meyers et al., 2002). An alter-

native to the stepped care approach is matched care. In this approach,

patient management and initial treatment allocation is tailored to the

individual patient needs (Gask & Khanna, 2011; Ridgway & Williams,

2011; Van Straten, Tiemens, Hakkaart, Nolen, & Donker, 2006). Suc-

cessful application of this approach may reduce the number of treat-

ment steps needed to achieve and sustain an adequate treatment

response, benefit the quality of life of patients, and increase the cost-

effective use of resources.

A major problem in the application of matched care approach is

the lack of clear individual patient indicators with which to match

patients to the available treatment settings. In recent years, a wide

array of individual patient factors has been examined to inform initial

treatment selection in patients withMDD (Delgadillo, Moreea, & Lutz,

2016; Dunlop & Mayberg, 2014; Lener & Iosifescu, 2015; McGrath

et al., 2013; Sotsky et al., 1991). Despite some progress, these have

thus far not demonstrated their value in clinical practice and some

approaches like neuroimaging are not feasible for use in daily clinical

practice (Evans, Dougherty, Pollack, & Rauch, 2006). Information of

individual patient factors collected as part of routine assessment pro-

cedures in the diagnostic phase after referral, however, has the poten-

tial to aid clinicians in the early identification of the patientswithMDD

in need of highly specialized care. The aim of this study, therefore, was

to identify a range of clinical and nonclinical factors of patients with

MDD in need of highly specialized care that could serve as input for

the development of a decision support algorithm.

2 METHODS

Prior to the studyperiod, a smallworkinggroupwas formedcomprising

13 leading Dutch experts in the field ofMDD from ninemental health-

care institutions. The workgroup included academically affiliated and

community-based practicing MDD specialists. This study progressed

through two primary phases. First, a systematic review of the litera-

ture of the PubMed and the PsycINFO databases following PRISMA

guidelineswas conducted to serve as a scientific foundation. The aimof

this systematic reviewwas to comprehensively cover the factors asso-

ciatedwith a broad range of unfavourable clinical outcomes in patients

with MDD for which more intensive treatment is indicated. The sys-

tematic search of all databases yielded a total of 7,360 references,

of which 16 were eligible for inclusion. Based on the included papers

(n = 16), an initial list of 48 indicators of patients with a depression in

need of highly specialized care was generated (see van Krugten et al.,

2017 for details of this review). Subsequently, a structured concep-

tualization methodology known as concept mapping (Trochim, 1989)

was employed to complement the initial list of indicators by clini-

cal expertise and develop a consensus-based conceptual framework.

Concept mapping is a method that integrates a qualitative research

design with quantitative analytic techniques to conceptualize a phe-

nomenon of interest (Johnsen, Biegel, & Shafran, 2000; Trochim, 1989)

and has been used in a wide variety of studies, including measurement

development (Armstrong & Steffen, 2009; Conrad et al., 2011; Con-

rad, Iris, Ridings, Langley, & Anetzberger, 2011; Corcoran, 2005; Iris,

DeBacker, Benner, Hammerman, & Ridings, 2012). In general, the con-

ceptmapping process involves the following five steps: (1) preparation,

(2) brainstorming, (3) sorting and rating, (4) statistical analysis, and (5)

interpretation (Kane&Trochim, 2007; Trochim, 1989). These steps are

described below, along with details of how we implemented them in

this study.

2.1 Step 1: Preparation

During the first step of concept mapping, a focal question was devel-

oped and relevant subject-matter experts were selected. In collabo-

ration with the small working group of experts, we developed a focal

question for item elicitation. Our focal question was ‘’Which criteria

distinguish depressive patients in need of a highly specialized mental

healthcare treatment frompatients in need of regular specializedmen-

tal healthcare treatment?’’. The focal questionwas developed to elicit a

list of participants’ ideas that were then analyzed for the study.

Working group members identified and selected subject-matter

experts from a broad range of disciplines. These experts were identi-

fied and selected based on their expertise in the assessment and/or

treatment of patients with MDD or involvement in MDD research.

In total, 184 national and international experts were invited to par-

ticipate in the subsequent data collection activities. At the time of

data collection, all participants were asked to sign an electronic con-

sent form for participation and complete a brief demographic ques-

tionnaire. All data collection activities for this study were performed

in English and Dutch in order to facilitate national and international

subject-matter expert participation.

2.2 Step 2: Brainstorming

In step 2, working group members distilled the original 48 indicators

into a list with distinct statements by eliminating duplicate statements,

editing statements for clarity, or combining similar statements. This

process resulted in a list of 38mutually exclusive indicators of patients

with MDD in need of highly specialized care. Participants were then

asked to individually review this list of indicators and engage in a

brainstorming session to generate additional indicators. Brainstorm-

ing took place through a web-based system specifically designed for

concept mapping (Concept Systems R© software, Incorporated, Ithaca,

New York). The open-ended focal question mentioned under Step 1

was used to elicit criteria from participants. In response to the focal

question, participants were asked to generate as many criteria as pos-

sible and enter them into the system. The participants had 4 weeks to

respond to our request. During this 4-week period, they had the option

of entering criteria in more than one session.

2.3 Step 3: Sorting and rating

Following procedures recommended by Trochim (Trochim, 1993), sort-

ing and rating activitieswereperformedas an individual activity via the

aforementioned web-based program. Participants were asked to sort

the criteria into categories based on the principle of similarity, thereby
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building thematically related sets of items. Specifically, participants

were instructed togroupcriteria in away that ‘made sense to them’ and

label their final groupings accordingly. The sole restrictionswere as fol-

lows: (1) all criteria cannot be placed into a single category; (2) a crite-

rion cannot be placed simultaneously into two separate categories; (3)

categories named ‘Miscellaneous’ and ‘Other’ that group together dis-

similar statements are not allowed; and (4) criteria cannot be sorted

according to priority or value, such as ‘Important’, or ‘Hard ToDo’.

After completing the sorting, participants were asked to rate each

individual criterion on how important it was to distinguish between

patients in need of highly specialized care from patients in need of spe-

cialized care. Responses were recorded on a 5-point Likert scale rang-

ing from 1 (not important at all) to 5 (extremely important).

2.4 Step 4: Statistical analysis

Concept Systems software was also used to analyze the data gener-

ated from the sorting and rating exercise. Three statistical procedures

were sequentially performed. First, a nonmetricmultidimensional scal-

ing (MDS) analysis was carried out to plot the criteria and their cohe-

sion on a two-dimensional plane. The analysis yielded a so-called “point

map” on which the proximity of the points represents the frequency

with which the criteria were sorted together by each of the individual

participants. Points located closer to each other on the point map rep-

resent criteria sorted togethermost often, whereas points located fur-

ther apart represent criteria sorted together less frequently. A stress

value was calculated as part of the multidimensional scaling analysis

to indicate howwell the two-dimensional configuration maps the orig-

inal data. The stress value is an index of the goodness of fit of theMDS

solution and ranges from 0 to 1, with lower values indicating a better

fit. Subsequently, an agglomerative hierarchical cluster analysis using

Ward's minimum variance method (Ward Jr, 1963) was carried out to

partition the resulting MDS configuration into non-overlapping clus-

ters, thereby creating initial cluster maps. Mean importance ratings of

the clusters were computed by averaging the average rating of each

criterion in the clusters. Finally, paired t-tests were carried out to com-

pare the mean importance ratings of the various clusters. To adjust for

multiple testing, a Bonferroni correction was used, dividing the con-

ventional alpha of .05 by the number of independent tests.

2.5 Step 5: Interpretation

Since there is no objective standard or mathematical solution through

which a final number of clusters can be selected (Shern, Trochim, &

La Comb, 1995), working group members discussed the preliminary

cluster solutions from the hierarchical cluster analyses to reach con-

sensus on the optimal cluster number for answering the focal ques-

tion. Following Kane & Trochim (Kane & Trochim, 2007), a range of

cluster solutionswas examined in a reverse stepwise cluster-reduction

process. In this process, two clusters merge (e.g., from 14 to 13 clus-

ters) at each reverse step.Working groupmembersworked backwards

from 20 clusters and examined successively lower cluster solutions. At

each level, a judgment wasmade about whether themergermade con-

ceptual and interpretive sense until a cluster level was reached that

yielded the fewest number of clusters but still retained the maximum

amount of substantive information. In a digital survey, working group

members were then asked to review the within-cluster coherence of

content and suggest criteria that could be moved from one cluster to

another to increase conceptual clarity and assign cluster labels to the

resulting clusters. Informed by the gathered working group input, the

clusters were assigned final labels and some criteria were reallocated

to a conceptually more appropriate cluster.

3 RESULTS

3.1 Expert participation

In total, 67 out of the 184 invited subject-matter experts participated

in one or more of the steps of the concept mapping process. The

mean age of the experts was 50.42 years (SD = 10.93) and 41.54%

(n=27)were female. Themean years ofwork experience in the assess-

ment and/or treatment of patients with MDD or involvement in MDD

research was 23.31 years (SD = 11.30). The majority of the experts

were psychiatrists (n = 44, 67.69%), followed by clinical psychologists

(n = 12, 18.47%), clinical researchers (n = 4, 6.15%), psychotherapists

(n = 4, 6.15%), and physicians (n = 1, 1.54%). There was equal repre-

sentation of experts working in specialized mental healthcare settings

and highly specialized mental healthcare settings (n = 34, 52.31% and

n= 31, 47.69% respectively).

3.2 Conceptmapping results

A total of 50 itemswere generated during the brainstorming stage and

added to the initial list of 38 indicators derived from the systematic

review, resulting in a list of 88putatively relevant indicators of patients

with MDD in need of highly specialized care. This list of 88 items was

used in the subsequent sorting and rating steps of the conceptmapping

process.

Forty-three (n = 43) experts sorted the 88 indicators into an aver-

age of 9.00 piles (SD = 3.04). The stress value of the MDS-solution

was .23, falling within the average range (.15–.35) of stress val-

ues typically attained in concept mapping studies (Trochim, 1993).

The 10-cluster concept map solution produced by the participant

sorts and subsequent analysis is presented in Figure 1. This clus-

ter solution provided the maximum number of interpretable clus-

ters without losing distinctions between groups of indicators. The

numbers on the map correspond to the indicators listed in Sup-

porting Information Appendix A. Numbers closer together repre-

sent indicators that were more frequently sorted together than were

indicators represented by points further apart. The more distance

between numbers the less often they were sorted together (i.e., the

less conceptually similar they were viewed by participants). Each

cluster consists of indicators that were sorted together more fre-

quently and contribute to an overarching conceptual domain. The

shape and size of the clusters reflect the breadth or specificity of the

clusters, with large clusters typically covering a broader, less well-

defined concept than smaller clusters. The 10 clusters were labeled as
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F IGURE 1 Concept map of the main indicators of patients with MDD in need of highly specialized care (stress value = .23). Clusters represent
the overarching conceptual domains of the 88 indicators of patientswithMDD in needof highly specialized care. Labelswere suggested byworking
group members and finalized by the project team. Numbers correspond to the indicators that were sorted into each category. Indicators that are
closer together indicate higher degrees of similarity based on sorting

follows: (1) depression severity; (2) onset and (treatment) course;

(3) comorbid personality disorder; (4) comorbid substance use dis-

order; (5) other psychiatric comorbidity; (6) somatic comorbidity; (7)

maladaptive coping; (8) childhood trauma; (9) social factors; and (10)

psychosocial dysfunction. The overarching conceptual domains, sam-

ple indicators per conceptual domain, mean cluster ratings, and cluster

rankings are presented inTable 1.Mean importance ratings (i.e., ratings

averaged across all indicators within a cluster) ranged between 2.53

and 4.42. On average, items in the depression severity cluster were

ratedmost important to distinguish between patients in need of highly

specialized care from patients in need of specialized care (M = 4.42),

followedby items in the psychiatric comorbidity cluster (M=4.18), and

somatic comorbidity cluster (M = 3.95). No consistent significant dif-

ferenceswere found betweenmean importance ratings of the clusters.

4 DISCUSSION

The aim of this study was to identify patient-related indicators that

could facilitate the early identification of the subgroup of patientswith

MDD in need of highly specialized care. Drawing on clinical expertise

and a literature review, a concept mapping approach was employed to

develop a consensus-based conceptual framework. Concept mapping

is a mixed-method participatory approach that facilitated the delin-

eationof a sharedunderstandingof clinical andnonclinical patient indi-

cators that may justify referral to highly specialized mental healthcare

programs. In total, 88 putatively relevant indicators of patients with

MDD in need of highly specialized care were generated and catego-

rized into the following 10 overarching conceptual domains: depres-

sion severity, onset and (treatment) course, comorbid personality dis-

order, comorbid substance use disorder, other psychiatric comorbidity,

somatic comorbidity,maladaptive coping, childhood trauma, social fac-

tors, and psychosocial dysfunction.

To our knowledge, this is the first time that indicators of patients

with MDD in need of highly specialized care emerging from the

literature are appraised, refined, and complemented by clinical exper-

tise. The resulting overarching conceptual domains of this concept

mapping study repeat, to a certain extent, the main indicators of

patients withMDD in need of highly specialized care found in the liter-

ature review (see van Krugten et al., 2017 for details of the review). Of

the 88 putatively relevant indicators, 38 had been identified in the lit-

erature review but were made more detailed, worded more precisely,

and complementedby clinical expertise before being used in the subse-

quent sorting and rating stepsof the conceptmappingprocess. As such,

the use of clinical expertise in addition to evidence from the literature,

allowed the summarization of patient indicators emerging from the lit-

erature in well-defined overarching domains. These domains can serve

as a starting point for the development of a selection algorithm, which,

in turn,may contribute to systematic, evidence-based treatment selec-

tion in patients withMDD.

At the domain level, importance ratings ranged from 2.53 to 4.42

on a 5-point Likert scale ranging from 1 (not important at all) to 5

(extremely important). Domains with relatively low mean importance

ratings appear to cover the nonclinical patient indicators, such as,

treatment-interfering maladaptive coping (domain 7) and social fac-

tors maintaining the depression (domain 9), whereas domains of rela-

tively higher importance seem to describe the clinical patient indica-

tors such as depression severity (domain 1), psychiatric and somatic

comorbidity (domains 2, 6 and 3), and childhood trauma (domain

8). Although the high mean importance ratings of domains covering

clinical patient indicators is consistent with findings indicating that

most clinical decisions are largely based on ‘traditional’ clinical patient
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TABLE 1 Conceptual domains, sample indicators, importance rat-
ing and ranking for the ten clusters

Importance

Cluster Sample indicatorsa Mean ratingb Ranking

1Depression
severity

Greater depressive
symptom severity

Psychotic symptoms
Current suicidal risk
Higher rates of
melancholic features

4.42 1

2Onset and
(treatment)
course

Younger age of onset
Longer duration of index
depressive episode

More lifetime episodes
Lack of remission or
partial remission after
the previous depressive
episode

3.80 4

3 Comorbid
personality
disorder

Higher axis II personality
pathology score

Comorbid personality
disorder

3.68 6

4 Comorbid
substance use
disorder

Alcohol abuse
Substance abuse

2.86 9

5Other
psychiatric
comorbidity

A higher number of
comorbid psychiatric
disorders

Comorbidity with
ADHD

Comorbidity with
OCD

Comorbid (generalized)
anxiety disorder

4.18 2

6 Somatic
comorbidity

Greater levels of general
medical comorbidity

Worse physical health
function

A higher number of pain
locations

Lower physical quality of
life

3.95 3

7Maladaptive
coping

Disadaptive coping
High external locus of
control

Less positive outcome
expectancies

2.96 8

8 Childhood
trauma

Higher prevalence of
childhood trauma

Higher levels of trauma
sequelae

3.69 5

9 Social factors No social support
Lowermonthly household
income

Unemployment

2.53 10

10 Psychosocial
dysfunction

Worse social functioning
Worse work function and
social adjustment

More impaired daily
function

3.21 7

Notes. aIndicators for which there was the most consensus among partici-
pants regarding the categorizationwithin the cluster.
bImportance was rated on a 5-point Likert scale ranging from 1 to 5, with
higher scores reflecting greater importance todistinguishbetweenpatients
in need of highly specialized care and patients in need of specialized
care.

factors (Hajjaj, Salek, Basra, & Finlay, 2010), the impact of each domain

on referral decisions in patients with MDD remains to be validated in

an observational study. Future research should examine the relative

importance and possible synergy of action between the domains.

This study has a number of strengths, including the systematic step-

by-step procedure of the concept elicitation procedure, the relatively

highnumber of participants, and theuseof clinical expertise in addition

to evidence from the literature. The present results should, however,

also be viewed in the light of some limitations of this study. First,

aiming for the early identification of patients with a highly specialized

care need and the timely allocation of those patients to highly special-

ized mental healthcare settings, presupposes that there is something

like a ‘right place’ and that getting there sooner is better than later.

Although highly specialized care has been demonstrated to improve

clinical outcomes in patients with complex and severe conditions in

other areas of medicine (Pollack et al., 1991), the net benefit of highly

specialized care in patients with MDD has, however, not yet been

demonstrated. Future studies should therefore address the evaluation

of the impact of highly specialized care on patient outcomes in this

population. Second, in line with the inclusion criteria of the systematic

review, the study results are restricted to patients aged 18 and over

with a primary diagnosis of MDD treated in psychiatric specialized

and highly specialized outpatient clinics. Hence, the findings of this

study cannot be generalized to nonclinical samples, children and

adolescents. Third, although the number of subject-matter experts

that participated in one or more of the steps of the concept mapping

process falls within the average range (20–649) of participants in

concept mapping research (Rosas & Kane, 2012), it is unclear whether

the participants’ conceptualization is representative of the larger

population. In addition, although effort was made to include subject-

matter experts from a broad range of disciplines and countries, the

majority of the participants were psychiatrists and worked as treating

clinicians and/or researchers in the Netherlands. A larger and more

heterogeneous sample of the population might have resulted in a

broader range of perspectives and enhanced the generalizability of

the findings. Fourth, although involvement of experts is in accordance

with evidence-based medicine (Sackett, Rosenberg, Gray, Haynes, &

Richardson, 1996), the patient indicators generated by the clinicians

may be biased by preexisting perceptions, beliefs, or attitudes. Future

research using a larger and more heterogeneous sample should

explore to what extent the results are valid, stable, and generalizable.

Despite these limitations, the results of the present study provide

a practical first step towards the early identification of patients with

MDD inneedof highly specialized care. The study findingshighlight the

need for a comprehensive assessment of patient indicators in deter-

mining the need for highly specialized care, and suggest that the treat-

ment allocation of patients with MDD to highly specialized mental

healthcare settings should be guided by the assessment of clinical and

nonclinical patient indicators. The results of this study can serve as

input for the development of a decision support algorithm to aid clin-

icians in the treatment allocation of patients with MDD in need of

highly specialized care. Such an algorithmmaybeused to objectify clin-

ical impressions and ultimately assist clinicians in selecting the most

appropriate treatment strategy in a given clinical situation. As such,
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the results of this study have the potential to support and enhance

personalized medicine, in which patient management and treatment

is tailored to the individual patient needs (Ozomaro, Wahlestedt, &

Nemeroff, 2013). Additional research is needed to evaluate the rel-

ative importance and possible synergy of action between the identi-

fied patient factors and the selection of an optimal decision threshold

to distinguish patients with and without a need for highly specialized

MDD care.
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