Can Classification Tree Analyses Help Improve Decision Making
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Objective: To identify how decisions about
treatment are being made in secondary services
for anxiety disorders and depression and,
specifically, whether it was possible to predict the
decisions to refer for evidence-based treatments.

Method: Post hoc classification tree analysis
was performed using a sample from an audit
on implementation of the National Institute for
Health and Clinical Excellence Guidelines for
Depression and Anxiety Disorders. The audit was
of 5 teams offering secondary care services; they
included psychiatrists, psychologists, community
psychiatric nurses, social workers, dual-diagnosis
workers, and vocational workers. The patient
sample included all of those with a primary
problem of depression (n=56) or an anxiety
disorder (n=16) who were offered treatment from
February 16 to April 3, 2009. The outcome variable
was whether or not evidence-based treatments
were offered, and the predictor variables were
presenting problem, risk, comorbid problem,
social problems, and previous psychiatric history.

Results: Treatment decisions could be more
accurately predicted for anxiety disorders
(93% correct) than for depression (55%). For
anxiety disorders, the presence or absence
of social problems was a good predictor for
whether evidence-based or non-evidence-based
treatments were offered; 44% (4/9) of those with
social problems vs 100% (6/6) of those without
social problems were offered evidence-based
treatments. For depression, patients’ risk rating
had the largest impact on treatment decisions,
although no one variable could be identified as
individually predictive of all treatment decisions.

Conclusions: Treatment decisions were
generally consistent for anxiety disorders but
more idiosyncratic for depression, making the
development of a decision-making model very
difficult for depression. The lack of clarity of some
terms in the clinical guidelines and the more
complex nature of depression could be factors
contributing to this difficulty. Further research
is needed to understand the complex nature
of decision making with depressed patients.
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D ecision making is a key task of all mental health
professionals. Ridley and Shaw-Ridley state that
when making clinical decisions “accurate judgment
forms the basis for establishing reasonable goals and
selecting appropriate treatment, which in turn are
essential in achieving positive outcomes.”!(P400)

A number of research studies emphasize the
importance of accurate clinical judgment and
attempt to identify the environmental factors that
may influence decision making.? However, very
few studies have attempted to identify how patient
information is used when making clinical decisions.

In a qualitative study, Martin® used grounded
theory to identify the influences on clinical
judgment in mental health nursing and found that
decisions were rather idiosyncratic, these being
very dependent on the time and situation.

In their study on the delivery of evidence-based
treatment for multiple anxiety disorders, Roy-Byrne
et al* demonstrate that evidence-based treatments
result in greater improvement in anxiety symptoms
compared to “usual care” Roy-Byrne et al* highlight
the importance of improving mental health care by
using evidence-based treatments in real-world practice
settings where patient characteristics and clinician skills
are quite variable. Similarly for depression, the Texas
Medication Algorithm Project showed that the evidence-
based clinical interventions were more successful in the
treatment of major depression than treatment as usual.®

Mental health services in the United Kingdom
are expected to use clinical guidelines when
offering treatment. For depression and anxiety
disorders, this involves implementing the
recommendations set out by the National Institute
for Health and Clinical Excellence (NICE),*~° which
were based on evidence-based treatments.

As part of the clinical guidelines, NICE also
recommends a series of key factors that should be used
to inform clinical judgment when making treatment
decisions for depression and anxiety disorders. For
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CLINICAL PoINTS

¢ Decisions to refer for evidence-based treatments are more consistent for anxiety

disorders compared to depression.

¢ The idiosyncratic nature of treatment decisions for depression could be due to the more

complex nature of depression.

¢ Care is needed to ensure that patients with depression and complex needs are not denied

access to evidence-based treatments.

depression, the important factors include risk, comorbid
mental health problems, complex psychosocial problems,
and treatment history. The Guidelines recommend that
this information is used to determine the appropriate step
in the stepped care model at which the person should be
treated and the interventions that may be most suitable,
although this may also be influenced by patient choice.

One method of quantitatively assessing the relative
importance of different factors involved in decision
making is to use recursive partitioning, specifically
classification tree analysis. Mann et al'® successfully used
this form of analysis to distinguish suicide attempters
in major psychiatric disorders and found that current
suicidal ideation is the best indicator of a recent suicide
attempt in psychiatric patients. Mann et al'® emphasize
that a major advantage of this analysis is that it seeks
to resemble the clinical decision-making process
and may therefore be easy to interpret in practice.

This study was conducted as a post hoc analysis
to a project using an audit cycle investigating the
implementation of the Guidelines for Depression and
Anxiety Disorders. A key finding was that, after several
implementation initiatives, the use of stepped care
increased significantly, but the use of evidence-based
treatments did not, even though there was some increase
in the use of psychological treatments at the second audit.

A question that arises is how decisions about treatment
are made and, specifically, whether it was possible to
predict the decision to refer for evidence-based treatments.

METHOD

The audit project was conducted in the London
Borough of Southwark (United Kingdom) with
5 Assessment and Brief Treatment (ABT) Teams
who offer secondary care services as part of
the Community Mental Health Teams.

The multidisciplinary ABT Teams include psychiatrists,
psychologists, community psychiatric nurses, social
workers, dual-diagnosis workers, and vocational workers.
The teams treat adults of working age (18-65 years) who
have a range of severe or complex mental health problems.

For people with anxiety disorders and depression,

a range of treatments are offered, including
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pharmacotherapy, evidence-based psychological
therapy (predominantly cognitive-behavioral therapy
[CBT]), allocation of a care coordinator, social support,
and referral for non-evidence-based psychological
therapy (eg, psychodynamic psychotherapy).

The sample for this analysis includes all patients
with a primary problem of depression or an anxiety
disorder who were offered treatment from the ABT
Teams from February 16 to April 3, 2009. Seventy-
two patients are included in the sample, 56 with a
primary problem of depression and 16 with a primary
problem of an anxiety disorder (including obsessive-
compulsive disorder, posttraumatic stress disorder,
generalized anxiety disorder, and panic disorder).

Measures

Information was taken from electronic patients’ notes.
The outcome variable was whether or not evidence-based
interventions were offered. Interventions were as follows.

o Pharmacotherapy and psychiatric medical review
only (outpatient appointment with psychiatrist for
review of medication and assessment of mental state),
to be referred to as pharmacotherapy/medical review

o Evidence-based psychological therapy
only (CBT, behavioral activation)

o Combined treatments (pharmacotherapy/medical
review plus evidence-based psychological therapy)

o Non-evidence-based treatments (allocation of a care
coordinator; social support for such problems as
housing, finances, benefits, and immigration support;
and psychological therapies not recommended
by NICE, such as referral for cognitive analytic
therapy and long-term psychodynamic therapy)

The input variables were presenting problem, risk,
comorbid problem, social problems, and previous
psychiatric history.

Analysis

A recursive partitioning method was used to build
classification trees to predict the dependent variable
using continuous and categorical predictor variables.!
Separate classification trees were generated for depression
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and for anxiety disorders using SPSS version 15.0

(SPSS Inc; Chicago, Illinois). The classification trees

were used to determine the relative importance of

the predictors when making treatment decisions and

to assess how consistently decisions were made.
When interpreting the classification tree data,

the following information was important:

1. The risk estimate, which indicates the risk of
incorrectly predicting a treatment category for
a patient;

2. The classification table data on percentage accuracy,
which gives a percentage for how accurate the
model is in predicting the treatment a client will
be offered using the input variable information;

3. The order of the predictor variables, which gave an
indication of which variables may have had more
of an influence over treatment decisions; and

4. The cross-validation risk estimate for
the final tree, which is then calculated by
averaging the risk for all trees and indicates
the reliability of the tree classifications.

To validate both classification trees, cross-validation
with 5 sample folds was used. For this process, SPSS
creates a series of classification trees, each time excluding
5 cases (a subsample) from the data. A misclassification
risk is then generated for each subsample by applying
the tree to the excluded subsample and identifying
the number of cases that are incorrectly classified.

RESULTS

The classification tree analysis more accurately
predicted the treatment decisions for patients
with anxiety disorders (93% correct) compared
to patients with depression (55% correct).

Anxiety Disorders

The anxiety disorders classification tree shows that
the presence or absence of social problems was a good
predictor for whether evidence-based or non-evidence-
based treatments were offered (Figure 1). Patients
with social problems were offered a wider variety of
treatments than those without social problems, and
they were more likely to be offered non-evidence-based
treatments, for example, ABT support or non-evidence-
based psychological therapy (56%). However, the
anxious patients who had no social problems were all
offered some form of evidence-based treatment (50%
combined treatment, 33% evidence-based psychological
therapy, 17% pharmacotherapy/medical review).

The risk estimate for the anxiety disorders classification
tree was 0.07, indicating that the treatment category
predicted by the model was incorrect for only 7% of cases.
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This was supported by the classification table, which
indicated that the model correctly classified the treatment
category for 93% of patients. The cross-validation
estimate for risk of misclassification was low at 0.27.

Depression

The depression classification tree shows that, relative
to the other variables, risk status had the largest impact
on treatment decisions, although no one variable could
be identified as individually predictive of all treatment
decisions. Examination of the depression classification
tree (Figure 2) shows that depressed patients were
offered a wider range of treatment categories, and
it is therefore more difficult to identify consistent
patterns. Over half of patients who were judged to
have moderate/high risk received pharmacotherapy/
medical reviews only, and the remaining patients were
equally likely to receive any of the other 3 evidence-
based and non-evidence-based treatments. However,
the low-risk patients tended to receive evidence-
based treatments, that is, either pharmacotherapy/
medical reviews only or the combined treatment.

The risk estimate for the overall depression
classification tree was 0.446, indicating that the treatment
category predicted by the model was incorrect for 45% of
cases. This was supported by the classification table, which
revealed that the model correctly classified the treatment
category for only 55% of patients. The cross-validation
estimate for risk of misclassification was high at 0.696.

DISCUSSION

The classification tree results show very clear
differences between anxiety disorders and depression. For
anxiety disorders, the treatment decisions appear to be
very consistent, which is reflected in the 93% predictive
capability and fairly low cross-validation estimate for risk
of misclassification (0.27). For depression, the treatment
decisions appear to be much more idiosyncratic, and the
low predictive capability of the depression classification
tree (55%) and the high cross-validation estimate
for risk of misclassification (0.696) support this.

There are a number of possible explanations for
these differences. First, the audit results showed that
cases of depression are often less clearly stated than
anxiety disorders in the notes in terms of severity and
diagnoses, which may be reducing the consistency
of clinicians’ treatment decisions. Second, the lack of
clarity of some diagnostic terms in the Guidelines can
also affect treatment decision making. In the United
Kingdom, the NICE recommendations for depression’
define complex depression as including “depression that
shows an inadequate response to multiple treatments,
is complicated by psychotic symptoms, and/or is
associated with significant psychiatric comorbidity or
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psychosocial factors” These non-specifically defined
terms allow more room for clinical judgment with regard
to depression, which may result in more idiosyncratic
decisions. In contrast, the diagnostic information

about the different anxiety disorders is much clearer.

Third, risk was identified as the variable that had
the largest impact on treatment decisions for depressed
patients, relative to the other variables. When risk issues
are present, these will often take greater priority in
terms of treatment choices. In some cases, an increase in
medication may be the first-line treatment. For others,
the complex psychosocial problems of patients may
be causing them to be judged high risk, in which case
non-evidence-based ABT support may be considered
more appropriate. Some patients may later be offered
psychological therapies, whereas others may be
discharged without being offered any further treatment.
Thus, the impact of social problems on depression, for
which there are few evidence-based treatments,'? can be
seen as adding a layer of complexity to the management of
depressed patients judged to be at high risk. The reactive
and varied way in handling risk may be contributing to
the lack of consistency and lower predictive capability
of the depression classification tree. Finally, the
treatment choices for anxiety are much more limited,
as evidence-based treatments are pharmacotherapy or
evidence-based psychological therapies, particularly CBT.

Some limitations need to be mentioned. The sample
size for anxiety disorders is considerably smaller than
that for depression, which may have overinflated the
difference in prediction capability of the classification
trees. However, the cross-validation estimate for risk of
misclassification of data does support the conclusion
that the decision making for anxious patients is more
consistent and uniform than for depressed patients.

It is possible that decision making could be
influenced by a range of other factors that were not
investigated during the audit. It is also possible that
the depressed patients generally have more complex
problems that require tailor-made treatments. For
example, patients may have depression and secondary
personality disorder. How evidence-based treatments
fit into clinical practice is also of importance. Some
clinicians may be more keen to base clinical decisions
on clinical judgment than on research findings.

However, the biggest concern with the lack of
consistency in treatment decisions for depressed
patients is that they may not be getting equal access to
the treatments that are recommended by the Clinical
Guidelines. It may also be possible that treatments that
are not evidence-based at the moment may become

e6) doi:10.4088/PCCi10m01124
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evidence-based in the future. In addition, the data for

whether evidence-based treatment was offered do not

indicate whether the intervention was actually taken

up. For example, medication may have been offered and

prescribed, but may not have been taken by the patient.
The study demonstrates the relative importance

of factors used to make treatment decisions and the

difficulty of developing a decision-making model for

depression compared to anxiety disorders. Further

research is needed to understand the complex nature

of decision making affecting the idiosyncratic patterns

of treatment offered to patients with depression. We

think this analysis has led to a useful understanding

of how decisions about evidence-based treatments

are made and hope that it will assist clinicians in

their thinking about how they make decisions.
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