UC Irvine
UC Irvine Previously Published Works

Title

Cut points on the Patient Health Questionnaire (PHQ-9) that predict response to
cognitive-behavioral treatments for depression

Permalink

https://escholarship.org/uc/item/2gn7v5r9

Journal
General Hospital Psychiatry, 37(5)

ISSN
0163-8343

Authors

Schueller, Stephen M
Kwasny, Mary |
Dear, Blake F

Publication Date
2015-09-01

DOI
10.1016/j.genhosppsych.2015.05.009

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/2gn7v5r9
https://escholarship.org/uc/item/2gn7v5r9#author
https://escholarship.org
http://www.cdlib.org/

1duosnue Joyiny 1duosnuep Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Author manuscript
Gen Hosp Psychiatry. Author manuscript; available in PMC 2016 September 01.

-, HHS Public Access
«

Published in final edited form as:
Gen Hosp Psychiatry. 2015 ; 37(5): 470-475. doi:10.1016/j.genhosppsych.2015.05.009.

Cut Points on the Patient Health Questionnaire (PHQ-9) that
Predict Response to Cognitive-Behavioral Treatments for
Depression

Stephen M. Schueller, PhD?2, Mary J. Kwasny, ScD?, Blake F. Dear, PhDP, Nickolai Titov,
PhDP, and David C. Mohr, PhD?

Stephen M. Schueller: Schueller@northwestern.edu; Mary J. Kwasny: m-kwasny@northwestern.edu; Blake F. Dear:
blake.dear@mg.edu.au; Nickolai Titov: nick.titov@mg.edu.au; David C. Mohr: d-mohr@northwestern.edu

aNorthwestern University, Feinberg School of Medicine, Department of Preventive Medicine, 750
N. Lake Shore Drive, 10" Floor, Chicago, IL 60611, United States

bMacquarie University, Department of Psychology, New South Wales 2109, Australia

Abstract

Objective—Monitoring depressive symptoms during treatment can guide clinical decision-
making and improve outcomes. The aim of this study was to explore values on the Patient Health
Questionnaire (PHQ-9) that could predict response to treatment.

Method—Data came from two independent trials, including three treatment modalities of
cognitive-behavioral treatment for depression. Four hundred eighty-seven participants who either
met DSM-IV criteria for major depressive disorder or had PHQ-9 scores consistent with a
diagnosis of depression were included in our analyses. Participants either received 18 weeks of
telephone or face-to-face (n = 279), or 8 weeks of web-delivered (n = 208) cognitive-behavioral
therapy. Depressive symptoms, evaluated using the PHQ-9, were reported every 4 weeks in the
telephone and face-to-face trial and weekly in the web-delivered intervention trial.

Results—Optimal cut points for predicting end of treatment response were consistent in both
trials. Our results suggested using cut points of a PHQ-9 =17 at Week 4, and PHQ-9 >13 at Week
9 and PHQ-9 = 9 at Week 14.

Conclusions—Consistent specified cut points were found within trials included. These cut

points may be valuable for algorithms to support clinical decision-making.
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1. Introduction

Depression is a common psychiatric disorder with an estimated prevalence of between 6.6—
10.3% in the general population [1]. With such a common problem and in light of recent
changes in healthcare policy, including the requirements of the Affordable Care Act and the
Mental Health Parity Act, depression treatment requires efficient models of care.
Furthermore, healthcare practices increasingly require the monitoring of symptoms and
functional outcomes to allocate and measure the quality of these services [2]. The most
commonly administered measure of depressive symptoms is the Patient Health
Questionnaire (PHQ-9) [3]. The PHQ-9 has demonstrated usefulness as a screening method
and for monitoring response to treatment overtime [4,5]. Although guidelines for the PHQ-9
exist, including when to treatment should be initiated or when remission is achieved [4, 6],
more research is required to know how to gauge levels of symptoms during treatment and
whether one is certain levels of symptoms are suggestive of likelihood of ultimate treatment
response in a given modality.

As such, monitoring symptoms during the course of treatment is a critical step towards
improved clinical decision-making. Effective treatments for depression exist, although
successful reduction of symptoms is not universal [7]. Guidelines recommend continuing
treatment until full remission is achieved [6], yet only about half of all patients who receive
an appropriate length of an evidence-based psychotherapy or an adequate dose of
pharmacotherapy reach remission [8,9]. In order to improve outcomes and cost-effectiveness
of treatments, three general approaches have been investigated including adjusting the
course of a single form of treatment, sequencing treatments, and stepped care. The level of
symptoms that should be used to guide treatment in this regard, however, remains an open
question.

Adjusting the course of treatment, whether it be psychotherapy or pharmacotherapy, can
substantially increase the likelihood that a given individual will experience reduction in his
or her depressive symptoms. In psychotherapy, when clinicians receive feedback
corresponding to symptoms early during treatment, it can decrease the proportion of patients
who reach the end of treatment without benefiting [10,11]. Similarly, many patients who do
not respond to an initial antidepressant may respond to some other medication or to a
combination of medications [12, 13, 14]. In light of this, it is critical to monitor symptoms
during the course of treatment. This allows the provider to gain knowledge if treatment is
progressing as expecting and to make corrections if necessary to improve the likelihood of
eventual treatment response.

A growing focus has examined sequencing or adding treatment modalities. Collaborative
care, one of the most researched of these methods, involves a team of health care
professionals, often including primary care physicians, psychiatrists, nurses, psychologists,
and social workers, who can provide a range of treatments including pharmacotherapies and
psychotherapies [15, 16]. A structured managed plan is used to provide the ‘right’ care at the
‘right’ time. Patients are monitored and adjustments to care are based on change in symptom
severity. Stepped care has emerged as a model in response to growing concerns about
managing the prevalence of mental health problems in light of the cost of treatment [17]. In
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stepped care, patients begin with a low intensity treatment. Progress is monitored
systematically, and patients who do not respond adequately are stepped up to more intensive
treatments [18]. A systematic review suggests that stepped care approaches can be effective
in reducing depressive symptoms, yet revealed a wide variety of criteria used to step patients
to next level treatments [19]. Of note, several of the studies used cut points on measures of
depressive symptoms as the criterion. However, those cut points varied widely across
studies, ranging from values based on overall norms for the scale (for example scores of 1
standard deviation above the mean on the CES-D, translating to scores greater than or equal
to 16) or other clinical intuitions or guidelines (PHQ-9 greater than or equal to 10, PHQ-9
greater than or equal to 5). Thus, empirical investigations are needed to determine the proper
cut points.

One study investigated the use of cut points in psychotherapy (consisting of a combination
of cognitive-behavioral and interpersonal psychotherapy principles) and psychotherapy plus
medication [20]. However, this study used change scores (percent change on symptom
measures), rather than absolute scores, which may be less useful for clinical practice, as
clinicians are much more likely to look at symptom severity scores rather than calculate the
change over time. Thus, we were interested in investigating optimal cut points using
absolute scores at different time points as the predictor of ultimate treatment response.

In the current article, we explore optimal cut points in two trials that contain three types of
treatments: face-to-face and telephone psychotherapy, and a low intensity web-delivered
treatment. These three treatment methods represent a range of therapeutic modalities
currently used in behavioral care. Primary outcomes for these trials are reported elsewhere
[21, 22].

2.1. Study Design and Participants

Data for these analyses came from two published trials. One was a trial comparing face-to-
face cognitive behavioral therapy (CBT) to telephone CBT for the treatment of major
depressive disorder [21]. The other trial examined a well-validated web-delivered
intervention [22]. From the first trial, a total of 279 patients who had baseline and end of
treatment PHQ-9 scores available were included. The mean age at the start of this trial was
48 (SD = 13) and ranged from 19 to 86; 77.1% were female, and 32.6% were on
antidepressant medication. The second trial compared transdiagnostic versus disorder
specific web-delivered CBT. The first trial required a diagnosis of major depressive disorder
according to the Diagnostic and Statistical Manual of Mental Disorders, 4™ edition [23] for
inclusion in the trial, whereas, the second did not as it included a transdiagnostic CBT
treatment. As our interest was investigating clinical cut points for depressive symptoms and
to make the comparison groups more equitable we restricted our analysis of participants
from the second trial to those with a PHQ-9 =10 at baseline (all patients in the first trial met
this criterion). In the second trial, a total of 208 patients met this criterion. The mean age at
the start of that trial was 43, with standard deviation (SD) of 12 (ranging from 18-63);
72.6% were female, and 39.9% were on antidepressant medication. This resulted in a total
sample of 487 patients across all analyses. Although, an appropriate length of CBT is
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typically 16 to 20 weeks, web-based treatment is typically shorter (e.g., 6—-10 weeks), as that
seems to be the limit that people stay engaged. Each of the trials used appropriate lengths for
the corresponding treatment modality. The Human Subjects Committee of the Institutional
Review Boards of the corresponding institutions approved each trial.

2.2. Description of the Interventions

2.2.1. CBT study: Telephone Therapy (T-CBT) and Face-to-Face Therapy (FtF-
CBT)—Detailed protocol information is reported in the paper addressing the primary
outcomes [21]. In short, both treatments followed the same CBT protocol with the only
difference being delivery medium. The protocol had been previously validated for telephone
administration [24, 25]. Participants received 18 45-minute sessions: 2 sessions weekly for
the first 2 weeks, followed by 12 weekly sessions, with 2 final booster sessions during 4
weeks. Participants received a CBT workbook consisting of 8 chapters. Core lessons
included behavioral activation, cognitive restructuring, and social support and optional
lessons covered common comorbidities, including anxiety and worry, relaxation training,
communication and assertiveness training, anger management, and insomnia. Nine PhD-
level psychologists provided the treatment. Because post-treatment depression outcomes
were equivalent for FtF-CBT and T-CBT [21], primary analyses grouped these two
treatments.

2.2.2. I-CBT study: Web-delivered CBT—Participants were randomly allocated to
receive access to either a self-guided or therapist-guided version of either the Depression
Course or the Wellbeing Course. The structure and content for these two treatments were
similar, however the Depression Course specifically targeted symptoms of depression, while
the Wellbeing Course targeted symptoms of depression and common anxiety disorders [22].
Both treatments were based on a CBT model and contained five online lessons delivered
over eight weeks, a homework assignment for each lesson, regular automated reminder and
notification emails, and additional written resources about skills helpful to people with
depression. Participants were instructed to read or review one lesson each week, and to
complete the recommended homework assignment and additional reading and were
prompted by approximately three automated emails each week, which provided instructions,
reinforcement, and encouragement. Those in the therapist-guided groups received weekly,
scripted, five to ten minute telephone or secure-email contact with a therapist, who checked
progress, discussed strategies for overcoming problems in recovery from depression, and
reinforced efforts. As there were no significant differences between the two courses or the
self-guided or therapist-guided versions [22], data were analyzed from all treatment arms
were analyzed together.

2.3. Measures

2.3.1. Patient Health Questionnaire, PHQ-9 [3]—The PHQ-9 is a widely used self-
report measure of depressive symptom severity and is recommended by the fifth edition of
the Diagnostic and Satistical Manual of Mental Disorders [26] for use to indicate symptom
severity for major depressive disorder. The PHQ-9 was used in both trials and thus is the
primary outcome for our analyses. In addition, the PHQ-9 is increasingly used in primary
care, the de facto site for treatment of depression, to track depression [27]. Full remission
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was defined as PHQ < 5, as this is an accepted criterion for full response [4, 28]. A raw
symptom severity score was used, rather than a change score (sometimes used in research as
an index of reliable change), as raw scores are both recommended as indices of response and
more likely to be used in clinical practice [4, 28].

2.3.2. Hamilton Rating Scale for Depression, HAM-D [29]—The HAM-D is an
interviewer administered 17-item rating scale of depressive symptom severity. The HAM-D
was administered only in the CBT study, and was included to cross validate the PHQ-9.
Remission was defined as HAM-D < 11, as this is an accepted criterion for response [28].
Clinical evaluators, blinded to treatment assignment and self-report outcomes, conducted the
HAM-D interview. These evaluators had a minimum of a bachelor’s degree and received
training and supervision by a licensed psychologist. The HAM-D analyses were intended
primarily for cross-validation of the PHQ-9 findings, as the HAM-D is not typically used in
practice.

2.4, Statistical analyses

2.4.1. CBT study—Logistic regression models were fit for remission based on end-of-
study (week 18) response to treatment (PHQ-9 <5 or HAM-D <11). We used PHQ-9 scores
at treatment week 4, week 9, and week 14 to predict response. We first conducted analyses
separately for each arm of the CBT study (telephone and face-to-face) but found similar
results and thus combined patients from each arm into a single analysis.

2.4.2 I-CBT study—Initial logistic regression models were fit for remission based on end
of treatment (week 9) response to treatment (PHQ-9 < 5) using PHQ-9 scores at treatment
week 4. Upon further consideration that a PHQ-9 < 5 by week 9 may be an unrealistic
outcome in a clinical setting and is inconsistent and much stricter than PHQ-9 < 5 at 18
weeks used in the CBT study, a secondary analysis considered improvement at week 9 as an
outcome. To determine what threshold of PHQ-9 to use to denote improvement, an ROC
analysis was conducted in the CBT study using week 9 PHQ-9 to predict remission at week
18. Youden’s index [30], which considers the maximum sum of the sensitivity and
specificity, found a PHQ-9 score of less than 9 would be the optimal threshold. We first
conducted analyses separately for each condition of the I-CBT study (self-guided vs.
therapist-guided and Depression Course vs. Wellbeing Course) and found similar results and
thus combined patients from each condition in a single analysis.

2.4.3 Predicting Treatment Response—For both studies, ROC curves were produced
in R version 3.0.1 [31]. We investigated optimal cut points that could be used as indicators
that a patient would or would not reach remission by end of treatment. Sensitivity in this
case was defined as the probability of predicting remission among those who did remit at the
end of treatment (true positive rate); specificity as the probability of predicting non-
remission for a person who did not remit (true negative rate). As predicting non-response
might provide an opportunity to alter treatment in a therapeutic setting, we also present
negative predictive values (NPV) or the probability of not remitting among those predicted
to non-remit. In relation to clinical decision-making, high specificity would reflect how well
we could predict not changing a treatment that would be effective, while high NPV would
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reflect how those we identified as not likely to remit would actually fail to reach criteria for
full remission. The choice of cut points may vary based on the context. For example, a
stepped care paradigm, in which non-responders are switched to a more intensive treatment,
may weight the importance of specificity over sensitivity to allow initial treatments an
opportunity to work and preserve more costly treatments for those who are more definitively
identified as at risk for non-response. Alternatively, monitoring for provider consideration of
modest, cost neutral course corrections may weight sensitivity more heavily, relative to
stepped care paradigms. We conducted these analyses assuming a stepped care paradigm in
which treatment would be intensified for non-responders. As such, we preferenced high
specificity and NPV over high sensitivity. We identified cut points summing sensitivity,
specificity, and NPV and looking for maximum values that maintained a specificity of at
least 90%. This is similar logic to that employed by Youden’s index [30].

3. Results

We first conducted ROC analysis and calculated the AUC of these models in the CBT and I-
CBT studies. Results from these analyses are presented in Table 1. AUC values of 0.7-.0.8
are considered acceptable, 0.8-0.9 excellent, and 0.9-1.0 outstanding [33]. All AUC values
reported are in the acceptable range. In the CBT study, the overall rate of remission was
48% based on PHQ-9 <5. Table 2 displays the sensitivity, specificity, and NPV at each
value of PHQ-9 scores for both the CBT and I-CBT studies. As these values represent
empirical estimates, missing values are presented when no participants in the sample
analyzed had a PHQ-9 score at that value. Based on our proposed balance of sensitivity,
specificity, and NPV, values represented in grey would be unlikely to reach remission. The
ROC analysis for week 4 showed that a cut point of PHQ-9 =17 provided a specificity
(probability that PHQ-9 at week 4 was <17 among those who did remit) of 95% and a
sensitivity of 32%. The NPV was 87%. With that cut point 19% of patients (n = 53) would
be predicted to fail to reach remission by end of treatment. At week 9 (removing those who
would already be predicted to fail to reach remission at treatment), we identified a cut point
of PHQ-9 > 13. This threshold provided 92% specificity and 30% sensitivity, with a NPV of
75%. This cut point resulted in 17% of patients (n = 40) predicted to fail to reach remission
by end of treatment. At week 14, we identified a cut point of PHQ-9 = 9 This cut point had a
specificity of 91%, sensitivity of 40%, and NPV of 72%. Twenty-three percent of patients (n
= 43) were predicted to fail to reach remission by end of treatment using that cut point.

In the I-CBT study, the overall rate of remission was 32%. The ROC analysis showed that a
cut point of PHQ-9 =17 provided a specificity of 96% and sensitivity (probability that
PHQ-9 at week 4 was =17 among those who failed to remit) of 16%. This resulted in the
same criterion produced in the CBT study. The negative predictive value (NPV), or the
probability of not remitting among those with PHQ-9 =17 at week 4 was 90%. If this
threshold were used, 32% of patients would have been identified as at risk for non-
remission.

In the CBT study, ratings of depression were also available on the HAM-D. We cross-
validated the findings defining remission as HAM-D < 11. AUC values from the ROC
curves were consistent with those found using PHQ < 5 as the outcome and were .71, .71,
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and .74 for Weeks 4, 9, and 14 respectively. Additionally, the optimal cut points were
consistent using HAM-D which is useful cross-validation for the findings because it is
demonstrates PHQ-9 scores during treatment are predictive of remission on another measure
of depression and one that uses clinical evaluator ratings rather than self-report.

4. Discussion

To our knowledge, this is the first study to empirically investigate optimal cut points for
depressive symptoms on the PHQ-9 during the course of treatment to predict end of
treatment response. We found that the specific values that optimized sensitivity and negative
predictive value were consistent across trials of very different modalities suggesting
consistency across very different modes of treatment. These values, however, were not
consistent across time points. As length of time in treatment increases, lower levels of
depressive symptom severity predict remission, consistent with the notion that response
must be defined differently over time.

The consistency of cut points across trials is interesting both in terms of the confidence in
the findings and their applicability to different kinds of clinical applications. This also
speaks to the likelihood that these results might hold across additional treatment modalities,
settings and populations, although more research is needed to investigate this, especially
with modalities that might differ more than those used in the current study (e.g.,
medications).

Monitoring symptom change during treatment holds substantial value across various
contexts of mental health treatment. At the individual level, therapists who track outcomes
can make corrections during the course of therapy to improve the trajectory of an individual
patient. These corrections might involve a tactical change such as altering the focus in a
psychotherapeutic intervention or a strategic change such as switching to (or augmenting
with) pharmacotherapy if psychotherapy was the current treatment. The goal of these
alterations is to ensure the patient improves. At the system level, monitoring response to
treatment and understanding the likelihood of eventual response can inform decision-making
with implications for the eventual cost of the course of treatment. Cost-effectiveness is a
major concern for systemwide implementation of therapeutic options and exploring
indicators of treatment response can help inform decision-making and policies on service
allocation. Identifying individuals who are on track for eventual remission or likely need a
change in treatment strategy can help persevere more costly treatments for those who truly
need them and reduce the costs for those who can benefit from a less-intensive therapeutic
option. As such, it is critical to better have better tools to monitor patients, levels of clinical
symptoms, and prognosis that can guide clinical decision-making.

Several limitations should be considered when interpreting our results. First, it is worth
noting that although multiple measures, including diagnostic status, were used for eligibility
in the CBT study, the I-CBT study was less stringent and selection of participants relied on
specified values on the PHQ-9. This might introduce potential bias in terms of those
recruited and therefore analyzed, although the PHQ-9 is used quite often in clinical practice
and especially primary care [4,5]. Second, our protocol did not allow for flexibility in
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aspects of the assessment that might exist in applied settings such as clinical practice. It
could be that different cut points would emerge if different time periods were used (as we
did find differences in the cut points for later time points). Third, length of treatment was
fixed within each trial. Thus, although we found considerable similarity, it might not be the
case if patients were treated until remission in the given treatment. Fourth, all of our
treatments relied on CBT principles; it could be that different cut points would emerge with
different therapeutic options such as pharmacotherapy. Furthermore, all individuals in this
analysis included some form of treatment so it is impossible to determine what the trajectory
would be in the absence of intervention. Nevertheless, these results are quite useful in the
context of individuals receiving treatment. Fifth, we evaluated the use of cut points that are
consistent with treatment guidelines that recommend continuing treatment until full
remission is reached [34]. However, these cut points would not necessarily be applicable if
other criteria, such as remission or percent change in symptoms are used. Lastly, we selected
cut points based on criteria we believe would be reasonable for a stepped care paradigm, in
which treatment is increased to a more intensive and costly modality. The relative
importance of correctly identifying likely non-responders vs. avoiding misclassification non-
responders of responders would vary depending on the reasons for monitoring, and would
likely result in different cut points.

Our findings found optimal cut points using PHQ-9 scores in two trials of treatments for
depression. Monitoring symptom change during treatment is critical for the optimization of
treatment outcomes, as well as for defining procedures in stepped care and collaborative
treatment programs. Further examination of the use of cut points and generalization of these
findings to other treatment modalities such as medication or non-CBT based psychotherapy
is warranted. Ultimately, it would be useful to determine if these cut points could be used
meaningfully to create decision points in an intervention trial. As such, future work should
aim to verify these cut points using a validation sample to determine if these cut points are
pragmatically useful. This is a critical step to develop thresholds to be used clinically.
Nevertheless, this study provides empirical guidance for the selection of cut points, when the
PHQ-9 is used, that can predict response in the treatment of depression. We believe these
findings can help inform treatment approaches that aim to improve outcomes and cost-
effectiveness including sequenced treatment approaches, collaborative care, and stepped
care.
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Table 1

ROC curves predicting response using PHQ-9 scores

Outcome AUC (95%CI)"

CBT Study: Week4  0.72 (0.66, 0.78)
CBT Study: Week 9 0.72 (0.66, 0.79)
CBT Study: Week 14 0.78 (0.72, 0.85)
I-CBT Study: Week4  0.72 (0.64, 0.81)

*
confidence interval calculated using DeLong’s estimate of the variance of the AUC (DeLong et al., 1988).
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