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Systematic, quantitative assess-
ment of outcomes is a funda-
mental procedure in depression

treatment research. However, the
metrics most commonly used in out-
come research bear little resem-
blance to the day-to-day experience
of individuals with depression. Al-
though there may be no methodolog-
ical disadvantage to using abstract sta-

tistical constructs in evaluating treat-
ment efficacy, the need to facilitate
effectiveness research introduces a
broader set of demands on treatment
research. Two such demands are the
facilitation of conducting cost-effec-
tiveness analyses to help judge the
relative value of an intervention and
the ability to communicate outcomes
effectively to frontline clinicians who

are increasingly interested in incorpo-
rating evidence-based practices that
have been substantiated through ef-
fectiveness research. In this report we
illustrate the feasibility and validity of
using the concept of estimated de-
pression-free days (DFDs) as an out-
come metric that is methodologically
sound, easily incorporated into cost-
effectiveness analyses, and inherently
representative of the lived experience
of patients with depression (1).

Comparing response to treatment
between groups is most commonly
done by transforming two assessment
points into an effect size. For exam-
ple, Cohen’s d is a standardized effect
size measure that indicates the differ-
ential change in symptom severity be-
tween two groups in terms of stan-
dard deviation from the mean (2).
This type of effect size is efficient for
comparing groups but conveys virtu-
ally no clinically relevant information.
To help reconcile clinical terminology
with outcome metrics, Riso and col-
leagues (3) established a basis for us-
ing a clinically relevant treatment re-
sponse, commonly defined as a 50%
reduction in symptoms between an
initial assessment point and a follow-
up assessment. Using treatment re-
sponse (or other clinically relevant
metrics, such as remission) offers the
advantage of providing clinically rele-
vant information, but this information
is presented as a snapshot in time and
does not reflect the actual course of
change between assessment points
and thus the depression-relevant ex-
perience of the patient over time. The
DFD is an outcome metric that is
both easily interpretable and intrinsi-
cally more accurate than methods
based on simple transformations of
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Objective: Several common methods for measuring treatment response
present a snapshot of depression symptoms. The construct of estimated
depression-free days (DFDs) simultaneously captures treatment outcome
and estimates the patient’s experience of depression over time. The study
compared this measure with traditional measures used in depression
treatment research. Methods: This secondary data analysis was based on
data from the Improving Mood—Promoting Access to Collaborative
Treatment trial, a multisite depression treatment study conducted in 18
primary care clinics in five states and representing eight health care sys-
tems. The sample of older adults (N=906) had been randomly assigned to
receive collaborative care for depression. Participants were aged 60 or
older and met criteria for major depressive disorder, dysthymia, or both.
Exclusion criteria included severe cognitive impairment, active substance
abuse, active suicidal behavior, severe mental illness, and active treat-
ment from a psychiatrist. The Patient Health Questionnaire (PHQ-9) and
the Hopkins Symptom Checklist (HSCL-20) were used as outcome meas-
ures at four assessment points (baseline, three months, six months, and
12 months). Outcomes were computed for relative change, standardized
differences, the proportion of improvement in depression, and DFDs.
Results: Using four assessment points improved the agreement between
DFDs and the course of symptom change between pre- and posttest
measures. Conclusions: The DFD is a valid measure for estimating treat-
ment outcomes that reflects the course of symptom change over time.
When multiple assessments were conducted between the pre- and
posttest periods, DFDs incorporated additional data yet remained easily
interpreted. The DFD should be considered for reporting outcomes in
depression research. (Psychiatric Services 61:160–163, 2010)



two assessment points when multiple
assessments are available. The con-
cept of estimating DFDs from de-
pression severity scores was initially
used in analyses of a depression treat-
ment trial by Lave and colleagues (4),
and it has since been used in several
trials of depression treatment (1,4–
13). Converting ratings of depression
severity over time into DFDs pro-
duces a construct with more direct
clinical relevancy and minimal loss of
precision (1,9). Furthermore, DFDs
can be easily translated to quality-ad-
justed life years (9) to facilitate cost
analyses (9,11,13–17).

In this report we present depres-
sion outcomes based on two measures
of depression symptom severity—the
Patient Health Questionnaire (PHQ-
9) (18,19) and the Hopkins Symptom
Checklist (HSCL-20), a 20-item sub-
set of depression items from the
Symptom Checklist–90 (20)—that
were used in a large effectiveness tri-
al of collaborative care for depression
treatment for older adults. In doing
so, we demonstrate two characteris-
tics that make the choice of DFD as a
main outcome metric compelling—
namely, the clinical relevancy of DFD
and the potential improvement in as-
sessment accuracy when multiple as-
sessment points are available.

Methods
Data were derived from the interven-
tion arm of the Improving Mood—
Promoting Access to Collaborative
Treatment (IMPACT) study (21). The
IMPACT study was a multisite, ran-
domized trial comparing a primary
care–based collaborative care model
with usual primary care for late-life
depression. The study was conducted
at seven study sites in five states (Cal-
ifornia, Indiana, North Carolina, Tex-
as, and Washington) and represented
eight health care organizations and 18
primary care clinics. Recruitment oc-
curred between June 1999 and Au-
gust 2001. Patients were followed for
24 months.

Sample
Primary care patients aged 60 or old-
er were recruited from 18 diverse pri-
mary care clinics. All participants
signed written informed consent
forms approved by the institutional

review boards at the study coordinat-
ing center and all study sites. Of the
35,098 patients approached, 1,801
met eligibility requirements (major
depression, dysthymia, or both), con-
sented to treatment, and were ran-
domly assigned to the intervention
arm of the study; 906 were randomly
assigned to the IMPACT model of
collaborative care. Intervention par-
ticipants were selected for these
analyses because, in addition to inde-
pendent assessments of depression
severity using the HSCL-20, they sys-
tematically completed PHQ-9 ques-
tionnaires at each clinical encounter
as an integral part of their treatment
(22). Exclusion criteria included se-
vere cognitive impairment, active
substance abuse, active suicidal be-
havior, severe mental illness, and ac-
tive treatment from a psychiatrist.

DFD estimation
DFD estimates are calculated by us-
ing linear interpolation to estimate
daily depression severity across as-
sessment points (1). In this study our
standard assessment points were at
baseline, three months, six months,
and 12 months. Study outcome as-
sessments were conducted with the
HSCL-20 via telephone by an inde-
pendent assessor blind to the study
conditions. In addition, the care man-
agers in the study used the PHQ-9 as
a clinical assessment tool. The clinical
assessments were conducted at each
contact point with the patient. For
this study we isolated results from
PHQ-9s administered within 30 days
of the four standardized assessment
points. We used PHQ-9 data because
of their clinical utility, as well as for
the opportunity to look at how a larg-
er number of assessment points, com-
pared with the standard four points,
would influence DFD estimates.

Estimates of DFD 
based on HSCL-20 data
To estimate DFDs, we assigned a de-
pression level to each day within the
assessment period. Days within an as-
sessment period in which the average
HSCL-20 score was below .5 (on a
scale of 0–4) were characterized as
fully depression free and hence were
assigned a score of 1. Days with aver-
age HSCL-20 scores above 1.7 (the

mean score of depressed patients en-
tering the trial) were characterized as
fully depressed days and assigned a
score of 0. For assessment periods in
which the average depression score
was between .5 and 1.7, linear inter-
polation was used to convert daily val-
ues into proportions between 0 and 1.

The composite estimate of DFDs
was equal to the number of days with-
in the assessment period multiplied
by the assigned level of depression.
When multiple assessment points
were available, the DFD estimate
was computed for each intermittent
time period, and then the total DFD
was computed as a weighted sum
(weighted by the relative duration of
each period). For example, to com-
pute DFDs using baseline and 12
months, each point has an equal distri-
bution, so the formula is DFD=365×
[(.5×baseline DFD)+(.5×12-month
DFD)]. To compute DFDs with the
four assessment points distributed at
baseline, three months, six months,
and 12 months, the formula is DFD=
365×[(.125×baseline DFD)+(.250×
3-month DFD)+(.375×6-month DFD)
+(.250×12-month DFD)].

As stated above, the weight for
each assessment point varies by the
amount of time that point contributes
to the estimate. Hence in this exam-
ple, the three-month period begin-
ning at baseline represents 25% of
the total period, so baseline con-
tributes to half of the three-month
period (.5×25%=.125). The three-
month assessment point contributes
to the calculation twice, once for the
initial period between baseline and
three months (weight=.125) and once
again for the three-month period be-
tween three months and six months
(weight=.125), for a total weight of
.25. The six-month assessment point
contributes to both the three-month
interval between three and six
months (weight=.125) and to the
longer, six-month interval between six
and 12 months (weight= .25), for a to-
tal weight of .375.

Estimates of DFDs have been re-
ported with the use of the Hamilton
Depression Rating Scale, the Beck
Depression Inventory, and the
HSCL-20. No standards exist for es-
tablishing scale cutoffs for the inter-
polation process. Our HSCL-20
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thresholds for computing DFDs were
adapted from work by Simon (23),
who used thresholds of .5 and 2.0 as
one and zero DFDs, respectively. We
used an upper cutoff point of 1.7—
the mean baseline HSCL-20 score of
IMPACT participants—to better re-
flect this sample’s reported depres-
sion severity, all of whom met Struc-
tured Clinical Interview for DSM
Disorders criteria for major depres-
sion or dysthymic disorder at the time
of study entry.

Estimates of DFD 
based on the PHQ-9
The procedure for estimating DFD
from PHQ-9 results followed the
same method as described above for
the HSCL-20, with substitution of ap-
propriate cutoff scores. Using cutoffs
established by Kroenke and col-
leagues (19), we characterized as ful-
ly depression free the days within as-
sessment periods in which the aver-
age PHQ-9 scores were below 5 (clas-
sified as no depression) and hence as-
signed a score of 1. Days within an as-
sessment period in which the average
score was above 14 (classified as mod-
erate to severe depression) were
characterized as fully depressed days
and were assigned a score of 0. Again,
linear interpolation was used to con-
vert average scores between our up-
per and lower cutoff scores into pro-
portions between 0 and 1.

Results
Depression outcomes for participants
who received collaborative care in the
IMPACT study are reported in Table 1.

As discussed, one of the advantages
of using the DFD measure is the abil-
ity to incorporate multiple assess-
ment points. The increase in reported

symptom change on the HSCL-20
went from 153 DFDs with two as-
sessment points, to 197 with three, to
204 with four assessment points—re-
sulting in an increase of 33%. Similar-
ly for the PHQ-9, two assessment
points yielded 200 DFDs, whereas
four assessment points yielded 265,
an increase again of 33%. Using all
available PHQ-9 assessments (mean
of 16, range 8–38) yielded 273 DFDs,
an incremental change from four as-
sessment points of 3%.

Discussion
We computed DFDs by using two
assessment instruments and two
methods for establishing cutoff
scores for determining a DFD. In
both approaches, we found that in-
corporating multiple assessment
points changed the estimated effect
size of treatment by 33%. The use of
the DFD measure affords re-
searchers advantages, namely the in-
herent ability to take advantage of
multiple assessment points to in-
crease accuracy in representing the
course of symptom response and the
ease with which cost analyses can be
conducted.

In this study, we did not compare
DFDs between the intervention and
comparison groups from the IMPACT
trial. The missing step of comparing
the relative difference in DFDs be-
tween groups is a straightforward an-
alytic process, and the results of this
comparison have been reported else-
where (24,25). Instead, we examined
results from the intervention arm be-
cause they afford the ability to inves-
tigate a potential ceiling effect for
measurement frequency on outcome.
The most accurate method of calcu-
lating DFDs would likely use daily ex-

perience sampling (with a depression
diary, for example). However, daily
measurement is expensive, and fol-
low-through by patients is a major
barrier. Our results indicate that such
methods may not provide substantial
additional benefit in estimating
DFDs. We found that four assess-
ment points gave nearly as much in-
formation as using a combined sam-
ple with a mean of 16 assessment
points, demonstrating that we do not
need to measure depression severity
more than four times over the course
of a year to determine an accurate
measure of DFD.

Our data do not allow us to deter-
mine an optimal number of assess-
ment points for modeling DFD. It is
possible that four is good but that
five or six points would provide an
adequate increase in accuracy to jus-
tify the added costs of assessment.
We illustrated two approaches to se-
lecting a cutoff for a DFD or a fully
depressed day. For the HSCL-20 we
illustrated selecting a cutoff based
on a combination of cutoffs recom-
mended in previous studies (23) and
adjustment to the mean level of de-
pression in our sample. For the
PHQ-9 we used more general values
associated with the instrument when
used in population studies. Although
the selection of cutoff values is not
likely to affect between-group differ-
ences in any given analysis (because
the selection is applied to both
groups), the cutoffs have an impact
on the magnitude of the DFD and
hence its clinical relevance. Using ei-
ther method has advantages in rep-
resenting different groups, and the
selection of cutoffs should be clearly
articulated. Future studies could fo-
cus on determining optimal parame-
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Outcomes from the Improving Mood—Promoting Access to Collaborative Treatment trial based on various metrics

Baseline 12 month Proportion
Cohen’s with 50% Estimated

Instrument N M SD M SD d improvement DFDsa

Hopkins Symptom Checklist–20b 868 1.67 .02 .92 .03 –1.23 47% 153
Patient Health Questionnaire–9c 587 13.45 .03 4.70 .02 –1.78 69% 200

a Depression-free days
b Possible scores range from 0 to 4, with higher scores indicating more severe depression.
c Possible scores range from 0 to 27, with higher scores indicating more severe depression.
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ters for cutoff values (such as by us-
ing a daily-diary reporting method as
a gold standard and comparing vari-
able periodic assessment points with
variable cutoffs).

Conclusions
This study could have an impact on
the future of clinical research with re-
gard to depression treatment out-
comes. Researchers have been debat-
ing the best methods for determining
clinical significance, and very few so-
lutions have been proposed that are
useful. Metrics such as numbers
needed to treat may be helpful in de-
termining the overall effects of treat-
ment but leave little information
about the degree to which interven-
tions have had an impact on individ-
ual lives. Jacobson and Truax (26)
proposed a definition of clinical sig-
nificance that is widely used in the
psychological literature, but it as-
sumes that the only clinically mean-
ingful outcome for a psychiatric inter-
vention is one that results in absolute
eradication of symptoms; this is not a
realistic expectation for real-world in-
tervention. The DFD measure pro-
vides for more meaningful outcomes,
and it has excellent face validity and
direct clinical relevance to consumers
of depression treatments.
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