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Abstract 
Background: Many clinicians consider individual symptoms when treating 
depressive disorders; however, there is no evidence that symptom-guided 
selection of antidepressants improves outcomes. The objective of this study was 
to observe the utility of a symptom-mediated algorithm in matching 
antidepressants to depressed patients. 

Methods: The 17-item self-rated Targeted Treatment Depression Inventory 
(TTDI) was utilized voluntarily by a group of primary care and specialty clinicians 
through a secure website (http://ttdi.info). Data collected naturalistically from 
August 2005 to July 2009 were included in this report. The website provided 
downloadable questionnaires, automated scoring, and antidepressant 
recommendations for clinician-selected depressed patients. The Zung Self-rated 
Depression Scale (SDS) and Hamilton Rating Scale for Depression (HRSD17) 
were also administered concurrently to a subset of patients.  Clinicians 
prescribed antidepressants after receiving TTDI recommendations. Outcome 
measures included HRSD17, Zung SDS and TTDI scores.  

Results: 114 clinicians administered the TTDI 1,733 times to 1,321 patients.  
Initial results demonstrated that the TTDI Modulation (M) and Activation (A) 
scales, which guide the prescribing of serotonergic and catecholaminergic 
antidepressants, were internally reliable (Cronbach alphas: M=0.770; A=0.770) 
and, as primary factors of the TTDI Depression (D) score, showed convergent 
validity with the Zung SDS (P<.01) and the HRSD17 (P<.01). Remitted vs. non-
remitted status was significantly correlated between the three outcome measures 
(P<.01). Among originally depressed patients who reported taking 
antidepressants at follow-up testing after 2-8 weeks (mean interval=4.5 weeks), 
the Level 1 group, i.e., patients who indicated that they were not receiving 
antidepressants initially (n=66), had a 65.2% remission rate versus 41.7% for the 
Level 2 group, i.e., those who reported that they were taking antidepressants 
initially (n=36). The Non-AD group, originally depressed individuals who 
acknowledged not taking antidepressants at follow-up (n=21), evidenced a 19.0% 
remission rate. Odds ratios favoring Level 1 and 2 over the Non-AD group were 
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8.0 (95% confidence interval, 4.18–15.26)and 3.0 (95% CI 1.61–
5.77),respectively, and 2.6 (95% CI 1.48-4.64) for Level 1 versus Level 2. 

Conclusion: Use of a symptom-mediated test like the TTDI may assist clinicians 
in improving antidepressant outcomes for depressed patients. 

  

Background 
Despite significant advances in psychopharmacology, depression is still the 
world’s leading cause of medical disability, with an estimated cost to the U.S. 
economy of more than 84 billion dollars annually [1,2]. Some have suggested 
that this situation might improve if evidence-based guidelines for prescribing 
antidepressants (ADs) were followed more carefully [3,4]; however, when treated 
according to guidelines based on large clinical trials, depressed patients 
experience remission in only one out three cases, and over a third are still 
depressed after multiple treatment sequences [5].  

Others have proposed matching or “personalizing” treatments to symptom 
profiles and biomarkers as a possible model for improving outcomes [6-12]. 
Quitkin, Rifkin and Klein demonstrated the value of this concept in psychiatry 
three decades ago with the observation that monoamine oxidase inhibitors 
(MAOIs) and tricyclic ADs (TCAs) differed in their relative effectiveness in treating 
atypical and melancholic depressions, and called for further delineation of 
subtypes responsive to specific antidepressants [13]. 

Many studies seem to indicate that selective serotonin reuptake inhibitors 
(SSRIs) are effective in relieving anxiety, irritability, anger, panic, fear, and 
obsessive-compulsive symptoms [14-20]; norepinephrine reuptake inhibitors 
(NRIs) and norepinephrine dopamine reuptake inhibitors (NDRIs) are more 
effective in restoring energy, motivation and libido [14,17,21-25]; and serotonin 
norepinephrine reuptake inhibitors (SNRIs) and combined SSRI and 
catecholaminergic regimens can be beneficial in treating severe or resistant 
depressions [26-29]. Although these differences have not always been detected, 
acknowledged or reported [30-34] other positive studies suggest that specific 
physiological alterations associated with monoamine neurotransmission may also 
represent biomarkers for depressive subtypes [11,35-38]. Surveys of 
experienced clinicians suggest that the use of different ADs for different types of 
patients is common practice [39]. 

In 1991 Clark and Watson [40]presented a tripartite model of anxiety and 
depression configured as three overlapping domains: negative affect, positive 
affect and general distress. Adapting this model to clinical practice, RM divided 
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patients into three symptom-based categories: a demodulated subtype 
(increased negative affect, likely to be more responsive to serotonergic agents); a 
deactivated subtype (decreased positive affect, likely to respond to 
catecholaminergic antidepressants); and a combined or mixed subtype 
(increased negative affect and decreased positive affect, responsive to combined 
serotonergic and catecholaminergic regimens). These three subtypes and their 
associated treatment recommendations are the foundation of the individualized 
Targeted Treatment of Depression (TTD) method. Table 1 presents the TTD 
subtypes, common descriptors and distinguishing clinical characteristics. 

 

Table 1 - Common descriptors and clinical features of TTD subtypes   
 

This concept was tested between 1987 and 2000 in a series of consecutively 
treated patients, using standard psychiatric interviews to assign them to one of 
the three subtypes. The purpose of this study was to see if individualizing 
treatment according to TTD guidelines increased improvement relative to non-
individualized treatment. Patients in the TTD group (n=768) received serotonergic 
ADs (SSRIs) if they were demodulated, catecholaminergic ADs (NDRIs) if they 
were deactivated and dual mechanism regimens (SNRIs or SSRIs plus NDRIs) if 
they were mixed. An historical comparison group had received non-individualized 
treatment with either TCAs or MAOIs (n=270).  A random sample of 100 patients 
in the individualized group showed that 96% experienced significant clinical 
global improvement (CGI ratings < 3)  compared with 65% of the non-
individualized sample (n=55). [6] 

These findings inspired the development of the Targeted Treatment Depression 
Inventory (TTDI), a self-rated decision support system designed to facilitate the 
use of individualized AD treatment in clinical settings (Figure 1) [41, 42]. 
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Figure 1 - TTDI Questionnaire   
 

Table 2 illustrates recommendations presented by the TTDI software. The 
instrument was utilized and refined by RM in the treatment of hundreds of 
psychiatric outpatients for two years. The majority of patients completed all items 
in less than three minutes. Favorable observations on the reliability, validity and 
“user-friendliness” of the TTDI led to the present multi-site study, undertaken to 
confirm the system’s reliability and validity, to assess the feasibility of its use in 
diverse clinical settings, and to evaluate the ability of a symptom-guided 
individualizing algorithm to improve the effectiveness of antidepressant treatment 
in depressed patients. 
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Table 2 - Treatment recommendations associated with the TTD algorithm 

  

Methods 
The TTDI questionnaire consists of seventeen scored items and three unscored 
past history and current antidepressant use items. The scores are divided 
between two bivalent scales: Activation (A) and Modulation (M). Depressed 
responses elevate the scores of assigned scales, but items can also have 
negative values that reduce associated scores. Combining positive scores (A ≥ 0 
and M ≥ 0) results in a D score for total depression.  
Based on A and M scores patients are categorized as follows: A ≥ 6 = 
deactivated depression; M ≥ 6 = demodulated depression; both A and M ≥ 6 = 
mixed depression; both A and M ≤ 5 = not depressed. Scoresbelow zero on 
either scale typically indicate improved symptoms relative to past experience, but 
larger negative A scores indicate the need to rule out excessive activation as in 
bipolar mania, while larger negative M scores may indicate over-modulation as in 
emotional blunting.  

Data Collection 

In order to assess the utility of the TTDI, its availability was announced to health 
professionals in a series of lectures in the United States starting in August 2005. 
A secure website (http://ttdi.info) created by AH provided downloadable 
questionnaires, online TTDI scoring, an anonymizing database, and online 
technical support for clinicians. The Zung SDS was also available for download, 
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co-administration and online scoring.  No additional incentives for clinicians were 
provided. HIPAA guidelines were observed to protect patient privacy. A sample of 
patients was also rated concurrently with the HRSD17, TTDI and Zung SDS by 
RM. 

Data Analysis 

Test results accumulated from August 2005 to July 2009 were reviewed and 
screened to eliminate invalid data, e.g., duplicate or fictitious entries. A and M 
scales were analyzed for internal reliability utilizing Cronbach alphas. Factor 
analysis was conducted using a component plot rotated in space. A, M and D 
scores were tested for convergent validity using Pearson correlations between 
concomitantly derived Zung SDS and HRSD17 scores and for agreement 
regarding remitted and non-remitted status. Discriminant validity was evaluated 
by comparing A and M scores between groups that would be expected to differ in 
levels of symptoms assessed by the two scales, namely depressed patients who 
were and were not taking ADs when tested initially and patients of different ages. 

Predictive validity was measured by observing the differences between initial and 
follow-up scores in all patients retested and in the subgroup retested 2 to 8 
weeks after the initial TTDI. Retested patients were divided into three treatment 
conditions based on reported AD status at the time of being tested. Those who 
indicated that they were not taking ADs before their initial TTDI were defined as 
the Level 1 group. Those who indicated that they were already receiving AD 
treatment when first tested were defined as the Level 2 group. Those who were 
not taking ADs at follow-up, whether they had or had not been taking them 
initially, were identified as the Non-AD group. Mean changes in A, M and D 
scores between initial and follow-up tests were computed for all three groups and 
used to calculate the standardized mean difference (Cohen’s d) for each score. 
Effect sizes were computed by subtracting the d of the Non-AD group’s TTDI D 
score from the d of the Level 1 and 2 group D scores and by subtracting the d of 
the Level 2 group D score from that of the Level 1 group. Remission was defined 
as A and M scores both ≤ 5, HRSD17 ≤ 7 or Zung SDS ≤ 49. Odds ratios (OR) 
were calculated using the formula OR = ((remitteda)(unremittedb)) / 
((unremitteda)(remittedb)), and numbers needed to treat (NNTs) were computed 
using the formula: NNT=100 / (remission ratea – remission rateb), where a and b 
represent different pairs selected for comparison from among the Level 1, 2 or 
Non-AD groups. Differences between individual patients’ initial and follow-up 
scores were evaluated using paired t tests (two-tailed). Differences between 
group characteristics, such as TTDI scores and patient ages were analyzed using 
one-sample t tests (two-tailed). Statistical analyses were performed using 
SPSS/PASW software (Macintosh OSX, versions 11.0-18.0, Chicago, Illinois) 
and the University of Colorado at Colorado Springs.  
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Ethical Issues 

Because this clinical study observed prescribers making free choices among 
FDA approved medications with help from an online educational system and 
without any placebos or other research interventions, IRB sanctions and informed 
consent requirements were not imposed on physicians or patients. Patients were 
identified by ID numbers, ages were designated by ordinal numbers (not birth 
dates) and no other identifying data except physician codes were used during the 
data analysis. 

  

Results 
The data were grouped and analyzed as shown in the study flow chart (Figure 2). 
There were 1,909 TTDI tests submitted consisting of 1,733 valid administrations, 
113 practice entries and 63 redundant or conflicting tests with identical dates. 

  

 

Figure 2 - Study flow chart 
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Scale reliability and factor analysis 

The Cronbach alpha evaluations demonstrated comparable high levels of intra-
scale reliability at .770 for the A scale and .770 for the M scale (N=1,164 tests).  
Without the sleep and appetite items, the alphas increased to .880 for the A scale 
and .829 for the M scale. Factor analysis utilizing both principle component and 
alpha extractions elicited similar three factor solutions. The two principle factors 
with near equal rotated percents of variance (21.3% and 20.1%) corresponded 
exactly to the demodulation (M) and deactivation (A) scale items without the 
sleep and appetite questions, which formed a third less prominent factor (3.8%). 
(Figure 3) A component plot rotated in space illustrated these findings as Factor 
1 (red M scale items) and Factor 2 (blue A scale items) represented by discrete 
clusters separated in space with Factor 3 (purple sleep and appetite items) 
forming a third small cluster at the lower left. This three-factor configuration was a 
consistent finding as evidenced by a similar preliminary component plot created 
after the first year of data collection [43]. 

 

 

Figure 3 -  Factor Analysis 
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Convergent validity  

The Zung SDS was concurrently administered with the TTDI to 147 patients on 
175 occasions. Pearson correlations between the Zung scores and all three TTDI 
measures: A (r = .610), M (r = .646), and D (r = .737) were significant at the 
P<.01 level. The HRSD17 was administered along with the TTDI and the Zung 
SDS 40 times to 25 patients.  Pearson correlations between the HRSD17 scores 
and all three TTDI measures: A (r=.655), M (r=.666), and D (r=.779) were also 
significant at the P<.01 level (Figure 4). TTDI M and A scores did not correlate as 
highly with each other (r=.456) as they did with Zung SDS and the HRSD17 
scores. In the assessment of remission status, the agreement as to whether a 
patient was remitted or not between the Zung SDS and the HRSD17 was lower 
(r=.456) than the agreement between the TTDI and both the HRSD17 (r=.819) 
and the Zung SDS (r=.614), although all were significant (P<.01). 

  

 

Figure 4 - Correlations between TTDI, Zung SDS and HDRS 

  

Discriminant validity 

During the 4-year study, 114 clinicians in medical settings from California to 
Florida administered the TTDI to 1,321 patients. Of these, 1,079 patients met the 
criteria for depression when first tested (A ≥ 6 and/or M score ≥ 6). The ratio of 
mean A scores to M scores was 1.0 in both the total population (7.11/7.05) and in 
the depressed group (8.52/8.62). (Figure 5; Table 3). Closer analysis revealed 
that the two scales discriminated between those taking and not taking 
antidepressants. The mean A/M ratio was 16% higher (indicating significantly 
more deactivation) among the 365 depressed patients already taking 
antidepressants (9.23/7.98; p<.001) and 10% lower (significantly more 
demodulation) among the 714 depressed people not yet receiving 
antidepressants (8.16/8.96; p<.01). 
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Figure 5 - TTDI A and M scores with and without initial antidepressants 

  

 

Table 3 - Comparison of initial TTDI A and M score differences 

  

Age data were submitted by clinicians for 1,107 (83.8%) of all patients tested and 
for 927 (85.9%) of those who were depressed. The mean ages of patients in 
those groups were 41.5 years and 41.2 years, respectively. Demodulated 
depressed patients were significantly younger than deactivated patients with 
mean ages of 39.2 years and 43.6 years, respectively (p<.05; one-sample t test). 
Pearson correlations between age and mean TTDI scores for each age group, 
e.g., 18 year olds, 19 year olds, etc, revealed an inverse relationship between 
demodulation and age levels (r=-.08; p<.01). For example, the mean M score of 
the 18 to 21 year old age cohort (n=71) was 9.11 (95% CI: 7.95-10.27) compared 
to a mean M score of 5.22 (3.83-6.61) for the 65 to 90 year old group (n=78; 
p<.001; one-sample t test). The older group’s mean A score of 7.40 (6.20-8.60) 
was significantly higher than its mean M score (p<.01; paired t test). 
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Predictive validity 

A total of 206 depressed patients were retested with the TTDI at least once, 
averaging 2.7 TTDIs each. The mean time interval (T) between first and last tests 
was 17.9 weeks. Of these patients 96 were in the Level 1 group,  64 in Level 2 
and 46 in the Non-AD group. Improvements in TTDI A, M and D scores were 
consistently highest in Level 1 followed by Level 2 (Table 4).  

 

Table 4 - Comparison of Level 1, Level 2 and Non-AD group mean TTDI A and M scores and differences 

  

Remission rates for the Level 1, Level 2 and Non-AD groups were 54.7%, 37.5% 
and 17.4%, respectively (Figure 6). Among the 206 retested patients there were 
123 who were retested within the shorter interval of 2 to 8 weeks (T = 4.5 weeks). 
Again, improvements in TTDI A, M and D scores were highest in Level 1 followed 
by Level 2. Remission rates for the three groups were 65.2%, 41.7% and 19.0%, 
respectively.  
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Figure 6 - Remission rates 

  

Odds ratios favoring remission in the first two groups relative to the third were 8.0 
and 3.0, respectively, and 2.6 for Level 1 relative to Level 2.  Effect sizes and 
NNTs reflected these differences (Table 5). 

 

Table 5 - Comparison of effect sizes, NNTs and odds ratios between Level 1, Level 2 and Non-AD groups 

 

Clinical Vignettes 

The following four patients were part of the subsample tested concurrently with 
the TTDI, the HRSD17 and the Zung SDS. These vignettes are offered to illustrate 
the use of the method being reported in practice. 

Case 1: S.R. was an untreated dysthymic 32-year-old man who presented with 
chronic sadness and irritability. His only abnormal scores were a TTDI M score of 
9 (mild demodulation) and an HDRS17 of 18 (depressed). The TTDI 
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recommended an SSRI. He was started on 10 mg of escitalopram. Three weeks 
later his M score had lowered slightly to 7 and his HDRS17 to 16. Continuation of 
the SSRI was recommended. Two weeks later a repeat TTDI confirmed that all 
tests had normalized (HRSD17 =1; Zung SDS=31;TTDI D=0).  

Case 2: T.L.,  a 69-year-old chronically depressed woman, experienced 
worsening moods and evidenced psychomotor retardation despite taking 150 mg 
of venlafaxine. Test scores were: HRSD17=17 (depressed); Zung SDS=56 
(depressed); TTDI A=13 (moderate deactivation); TTDI M=7 (mild demodulation). 
Her mixed pattern with a predominance of deactivation elicited a 
recommendation to continue the dual mechanism regimen. Her dosage was 
increased to 225 mg. Three months later her M score was still slightly elevated, 
but all other scores were in the normal range, and she appeared to be 
significantly improved. Four years later she takes 75 mg of venlafaxine and has 
had no recurrence of  depression.  

Case 3: D.P. was a 60-year-old woman whose psychiatrist had successfully 
treated her recurrent depressions in the past with ADs. She returned to 
psychiatric treatment after a two year hiatus, complaining about lack of motivation 
and fear of being alone. Her psychiatrist prescribed bupropion XL up to 300 mg. 
Two months later the patient expressed frustration about not getting any better. 
Testing indicated that her TTDI A score was 7 (mildly deactivated), her TTDI M 
score was 5 (not demodulated), her Zung SDS was 53 (depressed) and her 
HRSD17 was 7 (not depressed). These low scores associated with the fact that 
the patient had recently retired from her job and was home alone for the first time 
led to the initiation of psychotherapy. The patient began to improve as therapy 
helped her to establish new activities and interpersonal connections.  

Case 4: W.J. was a 42 year old chronically depressed man who had been 
receiving 20 mg of citalopram daily when he was referred because of continuing 
anxiety and fatigue. Initial test results included a TTDI A score of 12 (moderately 
deactivated), a TTDI M score of 11 (moderately demodulated), an HRSD17 score 
of 19 (depressed) and a Zung SDS score of 63 (depressed). The TTDI diagnosis 
was mixed (deactivated/demodulated) depression and the recommendation 
was  dual mechanism treatment. Since the patient was not taking the maximum 
dose of citalopram, the SSRI was increased to 40 mg before adding a 
catecholaminergic component. In 17 days his A score was unchanged, but his M 
score was no longer elevated and his HDRS and Zung scores were near or at 
remission. The patient’s anxiety was alleviated, but his fatigue continued. 
Bupropion XL 150 mg was added. Three weeks later his TTDI A score was 
improved. All three tests now classified the patient as remitted. He reported 
feeling “better than ever before” without evidence of anxiety, fatigue, manic 
symptoms or emotional blunting.  
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Discussion 
Consistent with the general impression of clinicians and contrary to published 
conclusions from efficacy trials, results from this naturalistic observational study 
suggest that the selection of ADs based on patient symptom profiles, as 
operationalized by the TTDI, may significantly increase response and remission. 
The TTDI’s M and A scales were confirmed in the largest population tested to 
date to be internally reliable measures of two symptom clusters with convergent 
validity relative to the HRSD17 and the Zung SDS. Furthermore, the TTDI appears 
to be an instrument that can be deployed feasibly in medical and psychiatric 
settings.  

Attention to individual differences in making medical treatment decisions has 
been taught since the time of Hippocrates [44]. When ADs were first introduced, 
there were some efforts to associate serotonergic and catecholaminergic effects 
with different types of depression [45,46] but lack of supportive evidence from 
studies involving undifferentiated depressed populations gave rise to the 
conclusion that the effectiveness of ADs is generally comparable between 
classes and within classes of medication [47].  

Clinically significant differences within an undifferentiated population will remain 
undetected in the absence of a reliable method to uncover them. The first group 
measurements among the 1,321 patients in this study suggested that 
deactivation and demodulation occurred with equal frequency. Upon closer 
analysis, however, it emerged that there was significantly more deactivation 
among patients already taking ADs and more demodulation in those not taking 
them. The common use of SSRIs as first-line treatment might explain the excess 
deactivation in the group receiving ADs before obtaining TTDI guidance. 
Evidence cited earlier suggests that patients who were deactivated initially or 
who developed deactivation secondary to SSRI side-effects would benefit more 
from catecholaminergic or dual mechanism AD regimens than from SSRI 
monotherapy. Subgroup analysis also revealed a significant negative correlation 
between M scores and age, and an opposing tendency for A scores to increase 
with age. It has long been observed that depression can take different forms 
throughout the life cycle, but without a way to measure and define salient 
differences, the irritably depressed adolescent and the unreactively apathetic 
geriatric patient often receive the same diagnosis (“major depression”) and the 
same treatment (“Start with an SSRI, etc.”). Clinical trials and other comparative 
studies that do not use tests like the TTDI to identify relevant subgroups cannot 
answer the question of whether those subgroups will respond positively or 
negatively to different pharmacological interventions [48,49]. 

The need to make the right AD choice may never be greater than at the start of 
treatment. As Thase has observed: “Clinicians have the best chance of getting 
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patients into remission with the first treatment trial, so matching the first-line 
selection in a treatment algorithm to the individual patient’s needs must be 
considered carefully [50]”.The high remission rate associated with Level 1 
treatment in the present study supports this observation. Why are remission rates 
progressively lower as patients are sequentially exposed to other medications? 
One possibility is that exposure to ADs that are not individualized to a patient’s 
needs may initiate psychobiological processes that compromise responses to 
subsequent therapies.  

The clinical vignettes presented illustrate how individualized treatment works in 
practice. The first patient was mildly demodulated. An SSRI was recommended 
and, despite a delay in taking effect, provided good results after the follow-up 
TTDI suggested continuation. The second patient was moderately deactivated 
and mildly demodulated. The TTDI recommended dual-mechanism treatment, 
which led to a dosage increase in the AD she was already receiving and her 
subsequent recovery. The third patient demonstrated the benefit of testing in 
distinguishing a situational from a biological depression [51]. In her case, 
treatment was individualized by initiating psychotherapy. The fourth patient’s 
TTDI scores suggested the need for combined serotonergic and 
catecholaminergic treatment. He was given an increased dosage of the SSRI he 
had been receiving, which relieved the demodulation but not the deactivation. 
The test recommended a catecholaminergic agent, which was given, and three 
weeks later remission was confirmed. In all cases the HRSD17 and the Zung SDS 
scores mirrored the TTDI’s results, but without the capacity to guide the selection 
of specific types of ADs. Most of the clinicians in this study relied on the TTDI 
alone.  

Among the limitations of this investigation was the modest number of patients 
retested by clinicians and the inability of the naturalistic design to determine 
whether the lack of recommended follow-up was because the patients were 
doing well or because they had dropped out of treatment. With more consistent 
retesting it might have been possible to determine whether the greater 
improvements recorded in the 2 to 8 week cohort were a function of better case 
management or simply increased representation of non-responders relative to 
responders in later follow-ups.   Another limitation was that most of those 
retested with the TTDI did not undergo concurrent testing with the more standard 
HRSD17  and Zung SDS tests. A further limitation associated with all naturalistic 
studies was the lack of a conventional placebo group receiving only inactive 
medications. The fact that patients in the Non-AD group may still have been 
receiving anxiolytics and other psychotropics might have accounted for the 
significant reduction in demodulated symptoms like anxiety observed in that 
group. Another medication-related problem was that the Level 2 group, consisting 
of depressed patients already taking ADs, might have included patients with 
greater resistance to AD treatment than the Level 1 group. A limitation inherent in 
the protocol was that clinicians were encouraged to weigh TTDI 
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recommendations along with other factors in making treatment choices. Hence, 
the test itself may not have been responsible for all successes or failures 
associated with its use. Finally, as with all studies depending upon patient self-
reports, it is possible that errors were introduced by patients exaggerating or 
minimizing their symptoms. Controlled studies utilizing the TTDI with multiple 
standardized outcome measures, mandated test-retest sequences and 
randomized administration of either TTDI-guided AD selection, "treatment as 
usual"  or placebos are indicated.  

Even if the findings of the present study are replicated by future research, the 
TTDI has inherent limitations. Psychiatrists and other experienced clinicians will 
have no difficulty recognizing that it does not address many of the abundant 
complications of depression such as chemical dependency, chronic pain, 
psychosocial factors, and myriad other influences that can affect the accuracy of 
diagnosis and the benefits of treatment. The need for specialized knowledge in 
treating depressive disorders will continue to demand abilities that only a 
qualified human expert can possess. 

Unfortunately, that expertise is not always available. For most depressed patients 
the only source of treatment will be a non-psychiatrically-trained professional 
[52]. This study is the first large-scale evaluation of a test that can feasibly 
improve antidepressant treatment in most health care settings. The remission 
rates, effect sizes and NNTs associated with the TTDI were better than those 
seen with conventional non-individualized treatment [50,53,54]. There are, of 
course, unresolved questions regarding comparability of populations and 
assessment methods; nonetheless, symptom-guided treatment of depression, as 
implemented by the TTDI, deserves further investigation and application as a 
new method that may amplify the signal strength of AD effectiveness and thereby 
attenuate the suffering of depressed patients.  
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