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Abstract

Background—Most guidelines for major depressive disorder recommend initial treatment with 

either a second-generation antidepressant (SGA) or cognitive behavioral therapy (CBT). Although 

most trials suggest that these treatments have similar efficacy, their health economic implications 

are uncertain.

Objective—To quantify the cost-effectiveness of CBT versus SGA for initial treatment of 

depression.

Design—Decision analytic model.
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Data Sources—Relative effectiveness data from a meta-analysis of randomized controlled trials; 

additional clinical and economic data from other publications.

Target Population—Adults with newly diagnosed major depressive disorder in the United 

States.

Time Horizon—1 to 5 years.

Perspectives—Health care sector and societal.

Intervention—Initial treatment with either an SGA or group and individual CBT.

Outcome Measures—Costs in 2014 U.S. dollars, quality-adjusted life-years (QALYs), and 

incremental cost-effectiveness ratios.

Results of Base-Case Analysis—In model projections, CBT produced higher QALYs (3 days 

more at 1 year and 20 days more at 5 years) with higher costs at 1 year (health care sector, $900; 

societal, $1500) but lower costs at 5 years (health care sector,−$1800; societal, −$2500).

Results of Sensitivity Analysis—In probabilistic sensitivity analyses, SGA had a 64% to 

77% likelihood of having an incremental cost-effectiveness ratio of $100 000 or less per QALY at 

1 year; CBT had a 73% to 77% likelihood at 5 years. Uncertainty in the relative risk for relapse of 

depression contributed the most to overall uncertainty in the optimal treatment.

Limitation—Long-term trials comparing CBT and SGA are lacking.

Conclusion—Neither SGAs nor CBT provides consistently superior cost-effectiveness relative 

to the other. Given many patients’ preference for psychotherapy over pharmacotherapy, increasing 

patient access to CBT may be warranted.

Primary Funding Source—Department of Veterans Affairs, National Institute of Mental 

Health

Major depressive disorder (MDD) causes substantial morbidity worldwide, contributing 

4.2% of total years lived with a disability (1). In the United States, the prevalence of MDD is 

7.3% (2), with an estimated $210.5 billion annual economic cost (3). The growing burden of 

MDD is increasingly managed by primary care physicians (4, 5).

Per American College of Physicians guidelines, adult patients with MDD should receive 

either cognitive behavioral therapy (CBT) or a second-generation antidepressant (SGA), 

including selective serotonin reuptake inhibitors (SSRIs), serotonin and norepinephrine 

reuptake inhibitors, and atypical agents (such as bupropion and mirtazapine) (6, 7). These 

recommendations are based on a meta-analysis showing no statistically significant 

differences between these treatments in initial efficacy, relapse rates, or discontinuation due 

to adverse events (7). Although 70% of patients with MDD prefer psychotherapy to 

pharmacotherapy (8), nationally representative data indicate that fewer than one quarter 

receive CBT or other types of psychotherapy (9).

One explanation for low psychotherapy use is its higher cost relative to pharmacotherapy 

(10, 11). A single CBT session costs more than $100 (12), whereas frequently used SGAs 

cost less than $100 per year (13, 14). Costs are an important consideration amid efforts to 
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slow the growth of U.S. health care spending; likewise, guidelines recommend that costs 

should be 1 component of shared decision making between patients and providers selecting 

MDD treatment (6, 15).

Prior studies reached conflicting conclusions regarding the cost-effectiveness of CBT and 

SGA for adults with MDD. In a randomized controlled trial among U.S. patients with 

depression, Schoenbaum and colleagues found that, compared with SGAs, a CBT-based 

quality improvement program improved depression outcomes with an acceptable cost-

effectiveness ratio (16, 17). In contrast, in a trial among low-income, minority women with 

MDD, Revicki and colleagues (17, 18) found that SGA improved depression outcomes and 

was cost-effective relative to CBT. Similarly in the United Kingdom, 1 trial found that 

Internet-based CBT improved outcomes and was cost-effective relative to usual care (19). In 

contrast, a U.K.-based modeling study found limited evidence and substantial uncertainty in 

the cost-effectiveness of CBT versus SGA (20). These studies provide reliable estimates of 

the cost-effectiveness of these interventions among the populations they evaluated; however, 

generalizability to the U.S. population with MDD is uncertain.

To address these limitations, we conducted a decision analytic modeling evaluation of the 

cost-effectiveness of CBT versus SGA for U.S. adults with newly diagnosed MDD. Our 

model integrates the best available estimates of the relative benefits and harms of CBT and 

SGA (7) with nationally representative cost data. Our analysis aims to estimate the 1- and 5-

year cost-effectiveness of CBT versus SGA, along with overall uncertainty in the health 

economic consequences of each treatment, and to determine what additional evidence could 

reduce this uncertainty, thus better informing guidelines and policy surrounding depression 

treatment.

METHODS

Overview

We used a previously described decision analytic model (21) to simulate clinical and 

economic consequences of CBT versus SGA as initial treatment of adults with newly 

diagnosed MDD. We did not evaluate other treatments, such as combined treatment, other 

psychotherapies, or complementary and alternative medicine, because of lower quality of 

evidence regarding their benefits and harms (7). In describing our methods and results, we 

adhered to the 2013 Consolidated Health Economic Evaluation Reporting Standards (22).

At 1- and 5-year time horizons, we calculated average quality-adjusted life-years (QALYs), 

a measure combining survival and health-related quality of life (23), and average costs (in 

2014 U.S. dollars) for each treatment from health care sector and societal perspectives (24). 

The 5-year time horizon allows many long-term benefits and costs to accrue without 

extending beyond the range of available outcomes data and most prior MDD modeling 

studies (25, 26).

Using the above outcomes, we then calculated the incremental cost-effectiveness ratio 

(ICER) of CBT as the ratio of its incremental cost relative to SGA (in 2014 U.S. dollars) to 

its incremental benefit (in QALYs). We designated CBT as “cost saving” if it increased 
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QALYs and decreased costs and “dominated” if it decreased QALYs and increased costs. In 

the United States, medical interventions with ICERs below $50 000 to $150 000 per QALY 

may be considered “cost-effective” (27, 28). Hence, in our analysis, we considered 

treatments with ICER of $100 000 or less per QALY to be cost-effective.

We also calculated net monetary benefit (NMB), a metric that combines health and 

economic outcomes into a unified dollar figure (23). The NMB is calculated for a given 

treatment strategy (for example, CBT) as:

NMBCBT = QCBT * WTP − CCBT

where QCBT is projected QALYs for CBT, CCBT is projected cost, and WTP is the 

willingness-to-pay threshold ($100 000 per QALY). A positive incremental NMB (for 

example, NMBCBT – NMBSGA) indicates an ICER below the willingness-to-pay threshold. 

Because NMB enables straightforward calculation and interpretation of CIs (29), we present 

cost-effectiveness CIs using incremental NMB rather than ICERs. In sensitivity analysis, we 

designate the strategy with greater NMB as “preferred.”

Model Description

We used a deterministic, state-transition model (21) implemented in Excel 2013 (Microsoft) 

to simulate MDD across several treatments (Figure 1). We summarize the model’s structure 

here, with additional details in the Supplement (available at Annals.org).

In the model, simulated identical patient cohorts with newly diagnosed MDD initiate 

treatment with either CBT or SGA; patients with nonresponse or relapse switch or augment 

their previously used medication or psychotherapy, up to a maximum of 9 treatments (30). 

After first-line CBT or SGA, the model does not explicitly specify particular medications or 

psychotherapies; instead, subsequent treatments reflect the aggregate costs and effectiveness 

of the wide variety of medications and therapies used for patients with treatment-resistant 

depression (30, 31).

Each treatment within the model includes 5 health states: initiation (the first month of a 

given treatment); remission (near-complete recovery of depression, defined by score on a 

validated symptom rating scale [for example, 16-item Quick Inventory of Depressive 

Symptomatology ≤5]) (31); response (partial recovery of depression [for example, ≥50% 

reduction in Hamilton Depression Rating Scale]) (32); nonresponse (initial lack of response 

or remission); and relapse (return of depression symptoms after initial response or 

remission) (31).

Patients in nonresponse and relapse states move to the subsequent treatment in the next 

monthly model cycle. Patients in remission and response states experience a monthly 

probability of discontinuation due to adverse events, which results in advancing to the next 

treatment.
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Model Inputs

Table 1 presents base-case model input parameter values, CIs, and sources (7, 12–14, 24, 

30–45).

General—The cycle length is 1 month, ensuring patients do not discontinue a treatment 

because of nonresponse until after an adequate trial lasting 8 or more weeks (with 1 cycle in 

initiation and ≥1 cycle in remission, response, or nonresponse) (31, 40). Given this cycle 

length, all probabilities derived from the sources described below were converted to monthly 

probabilities for use in the model. All costs are presented in 2014 U.S. dollars. Cost data 

from earlier years were inflated using medical expenditure indices from the U.S. Bureau of 

Economic Analysis (46, 47), and cost data from later years were deflated using the personal 

consumption expenditures price index (48). Future costs and QALYs in the model are 

discounted at an annual rate of 3% to reflect their present value (24).

Relative Benefits and Harms of CBT Versus SGA—Data on the relative benefits and 

harms of CBT versus SGA were drawn from a meta-analysis by Gartlehner and colleagues 

(7), the primary evidence synthesis underlying recent American College of Physicians 

guidelines (6). Mean relative risks (RRs) for CBT versus SGA are 1.02 (95% CI, 0.76 to 

1.37) for initial remission, 1.11 (CI, 0.93 to 1.32) for initial response, and 0.40 (CI, 0.06 to 

2.50) for discontinuation due to adverse events (7). A pooled RR estimate is not provided for 

relapse, so we performed a meta-analysis of the cited studies (34, 35) using the restricted 

maximum likelihood method employed by Gartlehner and colleagues (7). This approach 

yielded a mean RR of relapse of 0.73 (CI, 0.26 to 2.08) for CBT versus SGA (Supplement 

Figure 1, available at Annals.org). To generate estimates of the likelihood of remission, 

response, or relapse with CBT within the model, these RRs are applied to the absolute 

estimates of SGA efficacy described below.

Treatment Efficacy—First-line SGA remission (39.7%) and response (63.1%) 

probabilities (with remission treated as a subset of response) were drawn from a meta-

analysis of SSRI efficacy (32). Like above, we used a restricted maximum likelihood meta-

analysis to estimate overall remission and response rates from the 15 studies that evaluated 

both remission and response (Supplement Figure 2, available at Annals.org). We derived 

subsequent treatment remission and response probabilities from the STAR*D (Sequenced 

Treatment Alternatives to Relieve Depression) trial, a pragmatic randomized trial that 

evaluated efficacy of several depression treatments across 4 treatment steps (31). However, 

remission and response rates in the first step of STAR*D were markedly lower than those 

seen in 2 meta-analyses of SSRI efficacy, likely reflecting prior treatment experience, so we 

used steps 1 to 4 of STAR*D for treatments 2 to 5 in our model (32, 49). The RRs for 

treatments 2 through 5 compared with first-line SGA ranged from 0.93 to 0.33 for remission 

and 0.77 to 0.26 for response (31).

The annual probability of relapse after initial response or remission (38.1%) was drawn from 

an individual patient-level meta-analysis of relapse trajectories during SGA treatment (33). 

We derived the annual probability of discontinuation due to adverse events (24.9%) by 
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pooling results from the SGA groups of 3 trials (36–38) cited by Gartlehner and colleagues 

(7). The same probability is applied for first-line SGA and subsequent treatments.

Population Characteristics and Mortality—We simulated a cohort with 62.2% women 

and a mean age of 40.7 years (SD, 13.2) on the basis of the age and sex distributions in 

STAR*D (31). We applied age- and sex-specific mortality probabilities from the 2013 

Centers for Disease Control and Prevention life tables to these distributions (44), with a 

relative mortality rate of 1.58 (CI, 1.47 to 1.70) for people with MDD compared with the 

general population (45). Aggregating across this age and sex distribution yielded an average 

annual mortality probability of 0.00479. We made the simplifying assumption that this 

mortality rate would remain constant during the 5-year analysis. On the basis of meta-

analyses showing no significant change in suicide risk with antidepressants (50) or 

psychotherapy (51), we did not model an effect of depression treatment on suicide mortality.

Health Utility—We used utility values of 0.85, 0.72, and 0.58 for patients in remission; 

response; and nonresponse, relapse, or initiation states, respectively. These values were 

derived from a prospective study of patients treated for MDD (39) and are consistent with 

utility estimates from clinical trials (52, 53).

Depression Treatment Costs—To determine depression treatment costs, we combined 

microcosting of first-line CBT and SGA treatment (estimating the precise number of 

resources used by individuals) with gross costing of other components of health care cost 

(applying aggregate costs measured from patient cohorts) (54). First-line SGA treatment cost 

has 2 components: physician visits ($74 each in 2017, CPT [Current Procedural 

Terminology] code 99213) (12) and antidepressant medications. On the basis of 2017 

National Average Drug Acquisition Costs (14) weighted by use frequency from a large 

insurance claims database (13), medication costs were $48 per year (Supplement Table 2, 

available at Annals.org). On the basis of national guidelines, we assumed patients would 

have monthly medication management visits during months 1 to 3 of treatment and quarterly 

visits thereafter (40).

First-line CBT cost has 3 components: physician visits ($74 each in 2017, CPT code 99213), 

individual psychotherapy ($128 per 1-hour session in 2017, CPT code 90837), and group 

psychotherapy ($26 per 1-hour session in 2017, CPT code 90853) (12). On the basis of 

national guidelines and trial protocols, we assumed patients would have 2 physician visits, 8 

group CBT sessions, and 4 individual CBT sessions during months 1 to 3; thereafter, they 

would have individual CBT sessions every month and physician visits every 4.5 months (34, 

40). As practice patterns vary regarding number of CBT sessions and individual versus 

group settings, we varied these assumptions widely in sensitivity analysis (40, 55).

Combining these components yielded monthly costs of $76 for SGA and $280 for CBT 

during months 1 to 3, and $28 for SGA and $140 for CBT thereafter. Because our 

microcosting analysis did not produce uncertainty estimates, we assumed an SE equal to 

20% of the mean for each estimate, which we varied between 10% and 30% in sensitivity 

analyses. This is based on the SEs of our indirect cost estimates, which were the largest of 

our cost components (42).
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Other health care costs were derived from 2 studies that used MarketScan insurance claims 

data to estimate aggregate costs for people with depression, stratified by number of prior 

treatments (30, 41). Because first-line SGA and CBT costs were captured by microcosting, 

we excluded depression-related pharmacy and outpatient costs from gross first-line 

treatment costs. This yielded annual health care costs ranging from $6747 to $18 185 for 

patients receiving treatments 1 to 9.

Indirect Costs—When evaluating cost-effectiveness from a health care sector perspective, 

we considered medical costs for the formal health care sector only; when taking a societal 

perspective, we also considered patient time and productivity costs (Supplement Table 1, 

available at Annals.org) (24). We valued patients’ time at $27 per hour, the average U.S. 

hourly earnings (43). We assumed each CBT session averages 2 hours of patient time, and 

each physician visit averages 1 hour (including transportation). Finally, on the basis of a 

nationally representative observational study, we incorporated severity-dependent 

productivity losses of 1.5, 4.2, and 8.4 hours per week for depression in remission, response, 

and nonresponse states, respectively (42).

Sensitivity and Uncertainty Analyses

We used several methods of sensitivity and uncertainty analysis to assess the robustness of 

our findings to alternative modeling assumptions, quantify uncertainty in our results, and 

establish which model parameters contributed the most to uncertainty.

In probabilistic sensitivity analysis, the value of each model parameter was drawn at random 

from a distribution reflecting the uncertainty in its estimated value (Table 1), and the model 

was run using these randomly selected parameters. We repeated this process 10 000 times to 

ensure an adequate sampling of parameter values. We used outcomes across these 10 000 

runs to calculate CIs for model results and to estimate the likelihood that CBT or SGA was 

preferred (that is, produced a greater NMB) (29).

In scenario sensitivity analysis, we tested alternative modeling assumptions related to cost, 

treatment efficacy, and mortality. We used probabilistic sensitivity analysis to estimate the 

likelihood of CBT or SGA being preferred under each alternative assumption. First, we used 

a different source for background depression health care costs, which stratified aggregate 

costs by health state rather than number of treatments; annual costs ranged from $12 389 for 

remission to $17 551 for nonresponse (56). Second, we simulated using only group CBT 

sessions or only individual CBT sessions. Third, we assessed calculating efficacy of 

treatments after first-line SGA and CBT on the basis of a 19% reduction in odds of response 

and remission with each successive treatment (57), rather than using STAR*D data (31). 

Fourth, we increased relapse rate by a relative 15% with each successive treatment, 

reflecting greater relapse rates in more treatment-experienced patients seen in STAR*D (31). 

Fifth, we broadened our definition of treatment discontinuation to include all-cause 

discontinuation, rather than discontinuation specifically due to adverse events. We simulated 

an annual all-cause discontinuation probability of 46.0% with SGA and a mean RR (CI) for 

CBT versus SGA of 1.00 (CI, 0.55 to 1.81) (7). Sixth, we included vilazodone in our SGA 

cost analysis, increasing annual cost from $48 to $72 (Supplement Table 2).
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Finally, we used value-of-information analysis to identify the parameters that contributed 

most to overall uncertainty in model outcomes. We estimated expected value of partial 

perfect information (EVPPI) for groups of parameters using the generalized additive model 

regression method developed by Strong and colleagues (58), implemented using the R 

software package (The R Foundation). Quantitatively, EVPPI represents the upper bound on 

the monetary value of better informing a treatment decision by eliminating uncertainty in 

specified model parameters (59). The EVPPI can also be interpreted as measuring the 

contribution of a given parameter to overall decision uncertainty; hence, EVPPI can help 

prioritize future research that will most efficiently reduce this uncertainty (60).

Role of the Funding Source

The Department of Veterans Affairs and the National Institute of Mental Health did not 

participate in the design of the study, the analysis and interpretation of the data, or the 

preparation and submission of the manuscript for publication.

RESULTS

Model Validation

To test the validity of our model, we compared model-predicted outcomes to results from 

independent observational studies. Over 2 years, the model estimates a per-patient annual 

cost of $9484 with first-line SGA and $9820 with first-line CBT. For comparison, recent 

studies of Medicaid patients (61) and primarily privately insured patients (62) receiving 

SGA or other treatment methods yielded annual costs of $11 263 and $9287, respectively. 

Over 5 years, the model projects that patients spend 47.6% (SGA) or 40.7% (CBT) of life-

years depressed (that is, without remission or response), compared with 46% (CI, 34% to 

58%), as reported in a meta-analysis of long-term studies of depression outcomes (25).

Base-Case Results

Table 2 presents base-case health and economic outcomes. Over a 1-year time horizon, CBT 

increased quality-adjusted survival relative to SGA by 3 quality-adjusted life-days or 0.008 

QALYs (CI, −0.013 to 0.025). Mean costs were increased by $900 (CI, $500 to $1400) from 

a health care sector perspective and $1500 (CI, $500 to $2500) from a societal perspective. 

Using a threshold of $100 000 per QALY, CBT would not be considered cost-effective under 

either perspective, with ICERs of $119 000 per QALY (health care sector) and $186 000 per 

QALY (societal). However, the CIs for the incremental NMB of CBT were −$2400 to $1600 

(health care sector) and −$3400 to $1600 (societal), indicating some likelihood that CBT 

could be cost-effective.

Over a 5-year time horizon, CBT increased QALYs by 0.055 (CI, −0.044 to 0.160) or 20 

quality-adjusted life-days and reduced costs by approximately $2000 relative to SGA. In the 

base case, CBT was cost saving under both the health care sector and societal perspectives. 

However, CIs for the incremental NMB of CBT were −$8100 to $21 700 (health care sector) 

and −$10 400 to $25 300 (societal), indicating some uncertainty in CBT’s cost-effectiveness.
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Sensitivity and Uncertainty Analyses

In probabilistic sensitivity analyses, SGA had a 64% to 77% chance of being preferred at 1 

year, depending on perspective (Supplement Figure 3, available at Annals.org). Cognitive 

behavioral therapy became more likely than SGA to be preferred at time horizons of 1.5 to 2 

years. At 5 years, CBT had a 73% to 77% likelihood of being preferred.

In scenario sensitivity analyses, SGA had 55% or greater likelihood of being preferred at 1 

year under all scenarios except when only group CBT was used. At 5 years, CBT had 65% 

or greater likelihood of being preferred except when all-cause discontinuation was modeled, 

in which case it decreased to 55% to 58% (Figure 2).

In the value-of-information analysis (Supplement Figure 4, available at Annals.org), we 

found that relative initial efficacy of CBT versus SGA (EVPPI, $53 to $112) and risk for 

relapse with CBT versus SGA (EVPPI, $2 to $56) were the 2 most influential parameters 

during a 1-year time horizon. Over 5 years, risk for relapse with CBT versus SGA 

contributed most to overall decision uncertainty (EVPPI, $564 to $781), followed by RR for 

discontinuation due to adverse events (EVPPI, $324 to $457).

DISCUSSION

We used a decision analytic model to evaluate the cost-effectiveness of CBT versus SGA for 

initial treatment of MDD, integrating data from a recent meta-analysis of the relative 

benefits and harms of these treatments (7). We found that neither treatment is consistently 

superior from a cost-effectiveness perspective. At 1 year, there was approximately 70% 

likelihood that SGA was the preferred treatment, whereas at 5 years, there was 

approximately 75% likelihood that CBT was preferred. Of note, this uncertainty in the 

preferred treatment is consistent with prior U.S.-based trials, which have yielded differing 

conclusions about the cost-effectiveness of CBT versus SGA (16, 18).

Our findings have 3 main implications for varying stakeholders. First, for individual 

providers and patients, our findings lend economic support to the American College of 

Physicians’ conclusion that either SGA or CBT is a reasonable initial treatment of MDD (6). 

Given that neither treatment can be dismissed on the basis of its cost-effectiveness, shared 

decision making with consideration of patients’ values and preferences is essential (6, 15).

Second, for payers and policymakers, our results highlight the potential for long-term cost 

savings with CBT. Although not statistically significant, our base-case analysis projected an 

$1800 lower health care sector cost per patient treated with CBT at 5 years. Using a 

conservative estimate of 2 million U.S. patients initiating depression treatment per year (63, 

64), moving from current (<25%) (9) to patient-preferred (70%) (8) levels of CBT use could 

thus save more than $1.5 billion after 5 years. Realizing these cost savings would require 

overcoming barriers, including limited availability and geographic accessibility of 

psychotherapy providers (10, 65), reimbursement schemes favoring pharmacotherapy over 

psychotherapy (66, 67), and CBT’s high initial cost. With concerted effort, however, some 

health systems have bucked the trend of declining psychotherapy use. In the Veterans Health 
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Administration, for example, psychotherapy use for depression increased from 20% to 26% 

between 2004 and 2010 (68).

However, these projected cost savings come with substantial uncertainty, which leads to the 

third major implication of our findings. For clinical researchers and funding agencies, 

certain topics of future research are critical to better inform our understanding of the health 

economic consequences of CBT versus SGA. We identified the relative relapse rate with 

CBT versus SGA as the primary driver of decision uncertainty; this reflects both the 

importance of long-term treatment durability to patient outcomes and the dearth of available 

evidence on long-term durability of CBT versus SGA (7). Our findings suggest that 

rectifying this evidence gap should have a high priority for those seeking to better inform 

initial MDD treatment.

There are several limitations to our findings. Projecting 5-year outcomes requires 

extrapolation beyond available data on the benefits and harms of CBT versus SGA, which 

primarily reflect time horizons of 1 year or less (7). In interpreting our results, one must 

balance the greater patient and health system relevance of longer horizons against the greater 

uncertainty that comes with extrapolation (28). Although our model’s input data does not 

extend to 5 years, validation against independent long-term results suggests the model 

remains accurate over this time horizon (25).

Next, it is important to recognize that CBT is practiced in both group and individual settings 

with varying session frequency, therapist training, and efficacy (16, 18, 34), and a physician 

may have little control over locally available CBT offerings. We attempted to capture 

practice variation in sensitivity analysis, but our results may not be applicable to every CBT 

intervention.

Finally, we note several limitations to our model input data. First, although we inflated them 

to 2014 values, much of our cost data is more than a decade old (30, 42); however, our 

model’s cost outcomes are well validated by more recent data (61, 62) and are robust to 

sensitivity analyses using alternative data sources. Second, our estimates of the relative 

efficacy of CBT versus SGA are based on relatively small sample sizes, with accordingly 

broad CIs (7). This translates into substantial uncertainty in our overall conclusions and does 

not permit stratification by potentially clinically important factors, such as depression 

severity (55).

In this decision analytic modeling study, we found that neither CBT nor SGA provides 

consistently superior health economic value in the initial treatment of MDD in the United 

States. In the absence of clear superiority of either treatment, shared decision making 

incorporating patient preferences is critical. Given many patients’ preference for 

psychotherapy over pharmacotherapy, efforts to improve patients’ access to CBT are 

warranted.
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Figure 1. Model structure.
Structure of the model used for the analysis. Health states are represented by boxes, and 

transition probabilities between states are represented by arrows. Each group of boxes of the 

same color represents 1 treatment; treatments 3 through 8 are represented by a single box 

with a dashed outline. For clarity, mortality probabilities are omitted from the diagram; 

patients in every model state are subject to a probability of mortality with each time-step. 

Additional information on the mathematical structure of the model is provided in the 

Supplement.
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Figure 2. Scenario sensitivity analyses.
Bars show the percentage of 10 000 probabilistic model runs in which either SGA or CBT is 

the preferred treatment strategy (i.e., that which produces the greatest net monetary benefit), 

at a willingness-to-pay threshold of $100 000 per quality-adjusted life-year. Results are 

shown for both 1- and 5-year time horizons. The vertical axis shows the scenario being 

modeled, indicating a change in either parameter values or model structure relative to the 

base case. CBT = cognitive behavioral therapy; SGA = second-generation antidepressant; 

STAR*D = Sequenced Treatment Alternatives to Relieve Depression. Top. Results from a 

health care sector perspective. Bottom. Results from a societal perspective. Scenarios 

include increased or reduced cost uncertainty (SEs of first-line SGA and CBT cost estimates 
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are increased or reduced to 30% or 10% of the mean); alternative cost data (annual 

background depression costs of $12 389 for remission and $17 551 for nonremission); SGA 

cost includes vilazodone (vilazodone is incorporated into SGA costing analysis, increasing 

annual cost of SGA from $48 to $72); individual or group CBT only (exclusively individual 

sessions or exclusively group sessions are used to calculate CBT costs); no STAR*D 

efficacy data (odds of remission and response are reduced by 19% with each successive 

treatment rather than using STAR*D data on remission and response rates); increasing 

relapse rate (by a relative 15% with each successive treatment); all-cause discontinuation 

(all-cause discontinuation [rather than discontinuation due to adverse events] is simulated; 

annual probability is 46.0% for SGA, with a relative risk of 1.00 [95% CI, 0.55 to 1.81] for 

CBT vs. SGA).
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