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Objective: To investigate the relationship between Hamilton Depression Rating Scale (HAM-D)
score and psychiatrists’ judgment of working ability in patients with major depressive disorder
(MDD) and painful physical symptoms.

Methods: This was a prospective, observational, 12-week study in patients who received
duloxetine or a selective serotonin reuptake inhibitor. Patients were =20 years old, resided
in Japan, and had at least moderate depression (Quick Inventory of Depressive Symptom-
atology =16) and at least moderate painful physical symptoms (Brief Pain Inventory-Short
Form average pain =3). The main outcome in this post-hoc analysis was the HAM-D17 cutoff
best corresponding with patients’ working ability according to the investigator’s judgment.
Area under the receiver-operator curve was used to determine the time point with the strongest
relationship between HAM-D17 and working ability. The optimal HAM-D17 cutoff was deter-
mined based on the maximum of sensitivity (true positive rate) minus ([1 minus specificity]
[true negative rate]). For the evaluation of binary data, a mixed effects model with repeated
measures analysis was used.

Results: For the estimation of the HAM-D17 cutoff, the area under the receiver-operator curve
was maximal at 12 weeks, when a HAM-D17 score of 6 resulted in the best correspondence
with working ability in the combined study population. At 12 weeks, a HAM-D17 score of 6
also resulted in the maximum predictive ability in each of the two treatment groups separately.
For predicted working ability at 12 weeks, 52.7% of duloxetine-treated patients achieved the
HAM-D17 cutoff of =6, whereas 48.5% of SSRIs-treated patients achieved HAM-D17 =6
(P=0.477).

Conclusion: In this study of patients with major depressive disorder and painful physical
symptoms, a HAM-D17 score =6 corresponded best with patients’ working ability. This finding
is consistent with previous studies showing that a HAM-D17 cutoff of =7 may overestimate
functional recovery from MDD.

Keywords: functional recovery, reinstatement, remission

Plain language summary

The Hamilton Depression Rating Scale (HAM-D) is often used to assess depressive symptoms
in clinical studies. While a HAM-D 17 item (HAM-D17) cutoff of =7 has generally been
used to define remission, many patients below that cutoff do not consider themselves ready
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to return to work. In the present analysis, we assessed the relation-
ship between HAM-D17 scores and psychiatrists’ assessments of
patients’ working ability. This analysis was performed on data
from a 12-week observational study of duloxetine or a selective
serotonin reuptake inhibitor in patients with both major depressive
disorder (MDD) and painful physical symptoms (PPS). Based on
the data at 12 weeks, when the largest HAM-D17 improvement
was seen, we found that a HAM-D17 cutoff of =6 had the best
correspondence with patients’ working ability. This was true in
the combined treatment groups, and also when assessed for each
treatment group separately. These findings are consistent with
previous studies showing that a HAM-D17 cutoff of =7 may be
too high in terms of corresponding best with functional recovery
from MDD.

Introduction

MDD is a chronic, prevalent, psychiatric disease with a
substantial disease burden on health, social, and economic
status.!* The loss of productivity due to absenteeism
(prolonged absence from work) and presenteeism (work-
ing despite medical illness) is profound, and therapeutic
approaches toward reinstatement (return to work) have been
investigated.*> However, patients with MDD often relapse,’
making it difficult to return to work. While remission is the
best indicator that patients may return to work, currently no
biomarkers have been validated for the diagnosis of MDD
and/or its remission.® Given the lack of available biomark-
ers, numerous subjective measurement scales have been
developed to assess various aspects of MDD.” Some clinical
scales, such as the Hamilton Depression Rating Scale® and
Montgomery-Asberg Depression Rating Scale,” which count
the number of existing symptoms and their severity, have
been commonly used across many studies and clinical trials
of antidepressants for patients with MDD.

Based on such established scales and the conceptualiza-
tion of disease status, symptomatic resolution was believed
to be close to remission, which is generally defined by a
HAM-D17 score =7.'° Early clinical trials for patients
with depression reported that remission would be followed
by functional improvement, which is a critical component
of recovery;'"'? however, some studies have described
discordant results between functional recovery and remis-
sion of depressive symptoms.'*!7 For example, according
to a study by Zimmerman et al,'® about half of remitted
patients evaluated based on a HAM-D17 score =7 did not
consider themselves to be remitted. With regard to reinstate-
ment, patients who considered themselves to be in remis-
sion reported significantly better work performance than

patients who did not consider themselves in remission.'s
These results suggest that remission defined by a HAM-D17
score =7 may not represent a sufficiently stringent criterion
for reinstatement.

In addition to depressive symptoms per se, PPS are
often observed in MDD, and their presence is associated
with more severe depression.'® At least moderately PPS
are also more common in Japanese patients with partial
remission than in those with complete remission (based on
a HAM-D17 score of =7)." In a recent study of Japanese
patients, the presence of PPS after 12 weeks of antidepres-
sant treatment was significantly associated with failure to
recover complete social and occupational functioning after
12 additional weeks of treatment, even among patients who
had complete remission of MDD based on a HAM-D17
score of =<7.%

The present analysis assessed data from a 12-week, pro-
spective, observational trial of patients with MDD and PPS
to investigate improvement of PPS, depression, function,
and quality-of-life between groups treated with duloxetine or
selective serotonin reuptake inhibitors (SSRIs).?!?? In addi-
tion to the primary study outcomes, data were also collected
on patients’ ability to work based on investigators’ judgment.
In the present post-hoc analysis, we investigated the rela-
tionship between the psychiatrists’ objective judgment for
working ability and HAM-D scores by attempting to identify
the cutoff value of the HAM-D17 score corresponding to
working ability.

Methods

Study design

This was a prospective, observational, 12-week study in
patients with MDD and PPS who received monotherapy
with duloxetine (n=273) or an SSRI (n=250; SSRIs were
escitalopram, sertraline, paroxetine, or fluvoxamine). Full
study methods and results of the primary efficacy outcomes
and subgroup analyses have been reported previously.?!-?
In brief, patients were =20 years old, resided in Japan, and
presented with an episode of MDD without psychotic traits as
defined by the Diagnostic and Statistical Manual of Mental
Disorders, 4th Edition, Text Revision.? Patients had been
diagnosed with at least moderate levels of both depression
(=16, Quick Inventory of Depressive Symptomatology)** and
PPS (average pain =3, Brief Pain Inventory-Short Form).*
Patients were excluded from participating in the study for any
of the following: Prior diagnosis of schizophrenia, bipolar
disorder, or other psychotic disorder; current diagnosis of
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dysthymic disorder or adjustment disorder; PPS that origi-
nated from organic disease aside from MDD; or treatment
with opioids for PPS.

The study was conducted at 39 psychiatry and psychoso-
matic outpatient/inpatient clinic/hospital sites. The first and
last patient visits were on February 13, 2014 and February 26,
2016, respectively.

Measures

Outcome measures for the current analysis included the
HAM-D17, rated according to the Structured Interview Guide
for the HAM-D17 for depressive symptoms, and working
ability, as defined by the patient being able to work according
to the investigators’ judgment (yes/no). Both the HAM-D17
and working ability were assessed at weeks 4, 8, and 12.

Statistical methods

The relationship between HAM-D17 and working ability was
assessed for each corresponding visit evaluation (eg, Week 4
HAM-D17 and Week 4 working ability). Receiver-operating
characteristic curves (ROCs) plotted sensitivity versus
specificity. Sensitivity was the proportion of patients who
achieved the given HAM-D17 score or less in patients
with judgment of the ability to work of “Yes” (positive
outcome). Specificity was the proportion of patients who
did not achieve the given HAM-D17 score in patients with
judgment of the ability to work of “No”. The optimal cutoff
was determined based on the maximum value of sensitivity
(true positive rate) minus ([1 minus specificity] [true nega-
tive rate]), which provides equal weighting to detecting true
positives and true negatives. Binary data were analyzed
using a mixed effects model with repeated measures. The
fixed effects model included treatment (duloxetine or SSRI),

propensity score, baseline score visit, the visit-by-treatment
interaction, the visit-by-propensity score interaction, and
the visit-by-baseline score interaction. Statistical analyses
were performed using SAS version 9.13 or above (SAS
Institute Inc., Cary, NC, USA).

Results

First, in order to estimate the cutoff for working ability, we
examined the relationship between the patients’ working
ability and HAM-D17 score at 4, 8, and 12 weeks of post-
treatment for the combined treatment population. As shown
in the ROCs in Figure 1, the area under the curve (AUC)
increased, starting at 4 weeks, and was maximal at 12 weeks.
We therefore estimated the cutoff based on data from the
12-week visit. At 12 weeks, the cutoff of a HAM-D17 score
of 6 resulted in the maximum value for sensitivity minus
(1 minus specificity) of 0.602 (Table 1).

As a sensitivity analysis of the HAM-D17 cutoff estimated
for the combined treatment groups, we next examined the
ROC curves in each of the treatment groups separately at
12 weeks (Figure 2; Table S1). Consistent with the results
shown in Figure 1, at 12 weeks a HAM-D17 score of 6 resulted
in the maximum score of sensitivity minus (1 minus specific-
ity) in each of the two treatment groups separately.

Given that the result for the combined population was
confirmed for each treatment arm separately, we estimated
that a HAM-D17 score =6 had the best predictive value for
patients’ working ability. We therefore estimated the percent-
age of patients who reached HAM-D17 =6 in the duloxetine
and SSRI treatment groups at each time point (Figure 3).
At 12 weeks, 52.7% of duloxetine-treated patients achieved
HAM-D17 =6, whereas 48.5% of SSRI-treated patients
achieved HAM-D17 =6; the difference in the proportion of
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Figure | Receiver-operator curves at 4, 8, and 12 weeks, plotting each HAM-D 17 score in the total patient population. Data labels indicate HAM-D 17 scores.
Abbreviations: AUC, area under the curve; HAM-D, Hamilton Depression Rating Scale.
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Figure 2 Receiver-operator curves plotting each HAM-D 17 score at 12 weeks for duloxetine- or SSRI-treated patients. Data labels indicate HAM-D 17 scores.
Abbreviations: AUC, area under the curve; HAM-D, Hamilton Depression Rating Scale; SSRIs, selective serotonin reuptake inhibitors.

patients responding was not significantly different between
treatment groups (P=0.477).

Discussion

In the present analysis, we assessed the relationship between
HAM-D17 scores and working ability in an observational
clinical trial comparing duloxetine versus SSRI monotherapy
in Japanese patients with MDD and PPS. At 12 weeks, in both

the combined treatment group and in each treatment group
separately, a HAM-D17 score of =6 corresponded most
closely with investigators’ judgment of patients’ working
ability at the same time point.

A HAM-D17 score of 7 has historically been considered
the cutoff value for remission;'® however, recently the idea
that symptomatic improvement does not fully represent
functional recovery has caused this notion to be revisited.'*"”
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Figure 3 Proportion of patients achieving HAM-D |7 =6 for duloxetine- and SSRI-treated patients. Error bars indicate 95% Cls.
Abbreviations: HAM-D, Hamilton Depression Rating Scale; MMRM, mixed measures repeated modeling analysis; N, number of patients; SSRIs, selective serotonin reuptake

inhibitors.
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Romera et al”’ examined the relationship between symp-
tomatic improvement, assessed using the HAM-D17, and
working ability, as assessed by objective evaluation using
the Social and Occupational Functioning Assessment Scale
(SOFAS) score. That analysis determined that a HAM-D17
score =5 maximized sensitivity and specificity for identi-
fying normal social and occupational function (based on a
SOFAS score =80). In another study using data from a post-
marketing study of paroxetine in Japanese patients, Sawamura
et al*® examined the relationship between HAM-D17 scores
and quality-of-life scores on the 36-item Short Form Health
Survey (SF-36). In that study, a HAM-D17 score =4 was
the best candidate for indicating recovery of social func-
tion, and improvements in the physical function and bodily
pain domains were also significantly associated with this
cutoff value.

The present findings are important in that absenteeism and
presenteeism due to MDD are common problems worldwide,
and result in substantial social costs.*’ In daily practice,
psychiatrists must make judgments about whether patients
responding to out-patient treatment for MDD have recovered
sufficiently to return to work; however, a proportion of those
patients will still have impaired occupational function, as
other studies have reported.° Although scoring systems
to evaluate functioning such as SOFAS and the SF-36 are
available and well-validated, they may be time-consuming
and are not widely used in clinical practice. In the present
study of patients with MDD and PPS, we demonstrated that
the clinicians’ objective judgment for working ability would
be compatible with a HAM-D17 score =6. This result is
consistent with the findings noted above that many patients
with a HAM-D17 score of =7 have not achieved complete
functional recovery, although those studies generally pointed
to even lower HAM-D cutoffs as corresponding best with
full recovery.

The presence of PPS in MDD is very common,'3*! but
the assessment of treatment outcomes in clinical practice
for patients with MDD and PPS has not been fully investi-
gated, particularly regarding measures of social functioning.
We have previously observed a close relationship between
MDD, PPS, and social functioning, including working
ability, in a prospective observational study for 24 weeks.!*?
Notably, MDD patients with complete remission (defined
as HAM-D17 =7) at 12 weeks were more likely to achieve
recovery of social functioning (judged by SOFAS =80)
at 24 weeks compared to those with partial remission
(defined as HAM-D17 between 8 and 18, inclusive),?

which clearly suggests that symptomatic improvement is
related to functional recovery. Importantly, with respect to
PPS, completely-remitted patients with PPS at 12 weeks
were less likely to achieve a SOFAS =80 score at 24 weeks
compared to completely-remitted patients without PPS at
12 weeks. It is also important to note that the HAM-D17
scale does not directly address PPS, as the only question on
the instrument that specifically assesses physical symptoms
is question 13, which refers to “general somatic symptoms”
and thus does not distinguish between PPS and other physical
symptoms. Given the relationship among PPS, MDD, and
social functioning, and the lack of a direct measure of PPS
in the HAM-D17 instrument, it is notable that we showed
a HAM-D17 cutoff corresponding to occupational recovery
in MDD with PPS. In other words, the presence of PPS as
a comorbid symptom in subjects of this study might play
a role in making the HAM-D17 cutoff value lower than 7.

It is possible that the recovery of social functioning in
patients with MDD might occur over an extended period of
time. In a previous study in which two measures of social
functioning (Global Assessment Scale and Social Adjust-
ment Scale-Self Report) were monitored over 2 years,*? the
measures showed continued amelioration from baseline
to remission, remission to recovery, and after sustained
recovery. In the current study, at 12 weeks, of 141 patients
witha HAM-D17 score =7, 76 patients (53.9%) were judged
as Ability to work=No; of 15 patients with a HAM-D17
score of 7, five patients (33.3%) were judged as Ability to
work=No. We could not investigate the temporal relation-
ship between remission and recovery as our results were
limited to only up to 12 weeks; however, these data suggest
that a full recovery of social functioning might take longer
than 12 weeks.

Previous research has examined functional recovery
following treatment for MDD in numerous studies, includ-
ing some that assessed response to different classes of
agents such as serotonin-norepinephrine reuptake inhibi-
tors versus SSRIs.3* Although results comparing between
treatments varied, in general, functional recovery was seen
across agents. In a randomized study of patients with severe
MDD, treatment with duloxetine 60—120 mg daily resulted in
significantly greater improvement in the Sheehan Disability
Scale (SDS) compared to treatment with generic SSRIs.** Ina
study comparing duloxetine 80 or 120 mg/day to paroxetine
20 mg QD, both treatments were superior to placebo for
improvements on the SDS; however, no specific information
comparing the active treatments for SDS improvement was
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provided.** Finally, a meta-analysis of the norepinephrine
reuptake inhibitor reboxetine versus SSRIs showed no
significant difference in functional improvements between
the active treatment groups based on the Social Adaptation
Self-evaluation Scale.* In the present study, we compared
the proportion of patients who achieved the cutoff of a
HAM-D17 score of =6 in patients treated with duloxetine
or with SSRIs. As shown in Figure 3, improvements were
seen in both groups, with no significant difference between
treatment arms.

Limitations

Limitations of the current study included the following: this
was a post-hoc analysis, and the ability to work was not a
primary or secondary study endpoint. As such, the indicator
of “ability to work” was based on investigators’ judgment and
we did not collect actual data regarding patients’ reinstate-
ment, nor was the assessment by clinicians of ability to work
validated as being comparable among investigators. In addi-
tion, the HAM-D17 may have been administered by the same
investigator who rated patients’ working ability; therefore,
HAM-D17 scores may have influenced the investigators’
assessment of working ability. It should also be noted that this
study enrolled patients with MDD and at least moderate PPS,
and results of this study cannot necessarily be generalized to
MDD patients without PPS. Finally, this was an observational
study without treatment randomization.

Conclusion

In the present study of patients with both MDD and PPS,
the balance of sensitivity versus specificity for investigators’
judgment of the ability to work was optimal at a HAM-D17
score =6. This finding is consistent with previous studies
showing that a HAM-D17 cutoff of =7 may not best repre-
sent functional recovery from MDD.

Ethics approval and consent

The study was conducted in accordance with good post-
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and regulations. The Japanese Ministry of Health, Labor
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Table S| Sensitivity, specificity, and AUC of HAM-D 17 predictions for ability to work at Week 12 for duloxetine and SSRIs

HAM-DI17 score | Duloxetine SSRIs

(N=142) (AUC=0.875) (N=148) (AUC=0.858)

Sensitivity (A) | - specificity (B) | A-B Sensitivity (A) | - specificity (B) | A-B
0 0.133 0 0.133 0.096 0 0.096
| 0.257 0 0.257 0.213 0 0.213
2 0.372 0.034 0.337 0.309 0 0.309
3 0.469 0.034 0.435 0.404 0 0.404
4 0.566 0.069 0.497 0.543 0 0.543
5 0.646 0.069 0.577 0.596 0.056 0.540
6 0.681 0.069 0.612 0.691 0.093 0.599
7 0.726 0.138 0.588 0.745 0.148 0.597
8 0.735 0.138 0.597 0.798 0.241 0.557
9 0.752 0.172 0.580 0.840 0.352 0.489
10 0.805 0.207 0.598 0.862 0.426 0.436
I 0.823 0.241 0.582 0.883 0.500 0.383
12 0.858 0.276 0.583 0.904 0.556 0.349
13 0.885 0.345 0.540 0.904 0.574 0.330
14 0912 0.483 0.429 0.904 0.611 0.293
15 0.929 0.552 0.377 0.936 0.648 0.288
16 0.956 0.621 0.335 0.936 0.741 0.195
17 0.956 0.621 0.335 0.957 0.741 0.217
18 0.982 0.655 0.327 0.968 0.815 0.153
19 0.982 0.724 0.258 0.968 0.833 0.135
20 0.982 0.759 0.224 0.968 0.907 0.061

Abbreviations: A-B, sensitivity—(|—specificity); AUC, area under the curve; HAM-D, Hamilton Depression Rating Scale; N, number of patients; SSRIs, selective serotonin
reuptake inhibitors.
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