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Case-Finding Instruments for Depression

 

Two Questions Are as Good as Many

 

Mary A. Whooley, MD, Andrew L. Avins, MD, MPH, Jeanne Miranda, PhD, 
Warren S. Browner, MD, MPH

 

OBJECTIVE:

 

 To determine the validity of a two-question
case-finding instrument for depression as compared with six
previously validated instruments.

 

DESIGN:

 

 The test characteristics of a two-question case-
finding instrument that asks about depressed mood and an-
hedonia were compared with six common case-finding instru-
ments, using the Quick Diagnostic Interview Schedule as a
criterion standard for the diagnosis of major depression.

 

SETTING:

 

 Urgent care clinic at the San Francisco Depart-
ment of Veterans Affairs Medical Center.

 

PARTICIPANTS:

 

 Five hundred thirty-six consecutive adult pa-
tients without mania or schizophrenia.

 

MEASUREMENTS AND MAIN RESULTS:

 

 Measurements were
two questions from the Primary Care Evaluation of Mental
Disorders patient questionnaire, both the long and short
forms of the Center for Epidemiologic Studies Depression
Scale, both the long and short forms of the Beck Depression
Inventory, the Symptom-Driven Diagnostic System for Pri-
mary Care, the Medical Outcomes Study depression measure,
and the Quick Diagnostic Interview Schedule. The prevalence
of depression, as determined by the standardized interview,
was 18% (97 of 536). Overall, the case-finding instruments
had sensitivities of 89% to 96% and specificities of 51% to
72% for diagnosing major depression. A positive response to
the two-item instrument had a sensitivity of 96% (95% confi-
dence interval [CI], 90–99%) and a specificity of 57% (95% CI
53–62%). Areas under the receiver operating characteristic
curves were similar for all of the instruments, with a range of
0.82 to 0.89.

 

CONCLUSIONS:

 

 The two-question case-finding instrument is
a useful measure for detecting depression in primary care. It
has similar test characteristics to other case-finding instru-
ments and is less time-consuming.
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M

 

ajor depression is one of the most common ill-
nesses seen by primary care physicians with a

prevalence of 5% to 9% in adult patients.

 

1

 

 Depressed
medical patients have increased disability, health-care
utilization, and mortality from suicide and other causes,
as well as reduced productivity and health-related quality
of life.

 

2–8

 

 Costs for depression, including patient care, lost
productivity, absenteeism, and suicide, were estimated at
$43.7 billion in the United States in 1990.

 

9

 

Although primary care physicians manage the major-
ity of patients with major depression, 35% to 50% of cases
go unrecognized.

 

10–12

 

 Several questionnaires have been
developed to help providers identify depression in the pri-

mary care setting,

 

13–21

 

 but many practitioners find these
measures too cumbersome and time-consuming for rou-
tine use.

 

22,23

 

Are there one or two brief questions that could help
primary care physicians identify patients with major de-
pression? According to the 

 

Diagnostic and Statistical Man-
ual of Mental Disorders–IV

 

, the essential feature of a major
depressive episode is a period of at least 2 weeks during
which there is either depressed mood or the loss of inter-
est or pleasure in nearly all activities.

 

24

 

 The Primary Care
Evaluation of Mental Disorders Procedure (PRIME-MD) in-
cludes a 27-item screening questionnaire and follow-up
clinician interview designed to facilitate the diagnosis of
common mental disorders in primary care. The question-
naire includes two questions about depressed mood and
anhedonia: (1) “During the past month, have you often
been bothered by feeling down, depressed, or hopeless?”
and (2) “During the past month, have you often been
bothered by little interest or pleasure in doing things?”

 

25

 

The original PRIME-MD study reported that a “yes”
answer to one of these two questions was 86% sensitive
and 75% specific compared with a subsequent telephone
interview diagnosis of major depressive disorder.

 

25

 

 How-
ever, no study has compared the sensitivity and specific-
ity of these two questions with a simultaneous interview.
The goal of our study was to compare the test characteris-
tics of a two-question case-finding instrument with those
of six previously validated case-finding instruments. We
simultaneously administered a diagnostic interview as the
criterion standard for diagnosing major depression.
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METHODS

Overview of Design

 

A consecutive sample of patients visiting the urgent
care clinic at the San Francisco Department of Veterans
Affairs Medical Center (SFVAMC) between April and No-
vember 1995 was asked to participate in the study. Most
patients were seeking care for a specific complaint; others
sought to establish primary care, to receive subspecialty
referral, or to refill medication prescriptions. Of 675 eligi-
ble patients, 74 declined to participate, 6 were excluded be-
cause they were blind, and 5 were excluded because they
were too delusional or intoxicated (as assessed by the in-
terviewer) to understand the interview. Thus, 590 pa-
tients were enrolled in the study. The study protocol was
approved by the Committee on Human Research at the
University of California, San Francisco, and the SFVAMC.

After informed consent was obtained, each patient
was asked to complete a self-report questionnaire. Three
psychology graduate students were trained to administer
a 20-minute diagnostic interview. They were blinded to
the results of the case-finding instruments while conduct-
ing the interview. Each subject was offered $5 for partici-
pating in the study.

Information on age, gender, ethnicity, education, in-
come, employment status, marital status, current sub-
stance abuse, previous diagnosis of depression, previous
or current therapy for depression, and previous or cur-
rent medical illness was obtained by interview or ques-
tionnaire. The self-report questionnaire consisted of sev-
eral demographic items followed by the two-question
instrument: (1) “During the past month, have you often
been bothered by feeling down, depressed, or hopeless?”
and (2) “During the past month, have you often been
bothered by little interest or pleasure in doing things?”

After the two questions were completed, six common
case-finding instruments were administered,

 

13–16,26,27

 

 us-
ing one of two versions of a questionnaire in which the in-
struments were arranged in different orders. Following
the case-finding instruments, subjects were asked the
four CAGE questions for alcoholism

 

28

 

 and “How many
times have you used street drugs in the past year?” to de-
tect illicit drug use. Substance abuse was defined as two
or more positive answers to the CAGE questions or having
used “street drugs” 12 or more times in the previous year.
The questionnaires and interview took approximately 45
minutes to complete.

 

Case-Finding Instruments

 

The Center for Epidemiologic Studies Depression
Scale (CES-D) is a 20-item self-report instrument (range
0–60) that covers the number and duration of depressive
symptoms.

 

14

 

 We used a standard cutpoint of 16 to diag-
nose depression. We also tested a 10-item short form of
the CES-D (range 0–30) using a cutpoint of 10.

 

26

 

 The
Beck Depression Inventory (BDI) is a 21-item scale (range

0–60).

 

13

 

 A standard cutpoint of 10 was used to diagnose
depression. We also tested a 13-item short form of the
BDI (range 0–39) using a cutpoint of 5.

 

27

 

 Test characteris-
tics for other cutpoints were evaluated by use of receiver
operating characteristic curves.

The Medical Outcomes Study (MOS) depression mea-
sure was developed for use in the National Study of Medi-
cal Care Outcomes.

 

15

 

 This 8-item instrument (range 0.001–
0.9) incorporates two items from the Diagnostic Interview
Schedule and six items from the CES-D. We used a standard
cutpoint of 0.060 to diagnose depression. The Symptom-
Driven Diagnostic System for Primary Care (SDDS-PC) is an
instrument designed to assess multiple mental disorders
in the primary care setting.

 

16,23

 

 It includes a 5-item case-
finding measure (range 0–4) for depression. We used a
standard cutpoint of 2 to diagnose depression.

 

Criterion Standard

 

The National Institute of Mental Health Diagnostic In-
terview Schedule (DIS) is a highly structured interview de-
signed to be administered by lay interviewers to yield psy-
chiatric diagnoses according to the 

 

Diagnostic and Statistical
Manual of Mental Disorders

 

 criteria. The DIS has a sensi-
tivity of 80% and specificity of 84% compared with 

 

DSM-III

 

criteria for depression and has been used extensively to
study the epidemiology of depression.

 

3,29

 

We used modules for major depressive episode,
manic episode, and schizophrenia from the Quick DIS-III-R
(QDIS), a computerized version of the DIS, as a criterion
standard for diagnosing major depression in this study.
The depression module was modified to detect major de-
pression in the past year rather than during the sub-
ject’s lifetime. The QDIS has demonstrated good test-
retest reliability and agreement with the standard-format
DIS for diagnosing depression (

 

k

 

 

 

5

 

 0.76), mania (

 

k

 

 

 

5

 

0.75), and schizophrenia (

 

k

 

 

 

5

 

 0.87).

 

30

 

 In our study, the
average interrater reliability on a subset of patients (

 

n

 

 

 

5

 

20) interviewed by all three interviewers was excellent
(

 

k

 

 

 

5

 

 0.88).

 

Recognition

 

The percentage of depression cases recognized by ur-
gent care providers was determined by blinded chart re-
view. Patients in the urgent care clinic were evaluated by
attending physicians, resident physicians, or both. To
qualify as “recognized,” the provider was required to have
noted the term 

 

depression

 

 or 

 

depressed

 

 on the visit
record or to have referred the patient to a psychiatrist for
further evaluation of depressive symptoms.

 

Statistical Analysis

 

Patients with concurrent mania or schizophrenia
(found on QDIS modules) were excluded from analysis.
The precision of the estimates of the prevalence of depres-
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sion and the proportion of cases recognized by health care
providers were determined with exact binomial 95% confi-
dence intervals (CIs).

 

31

 

 For the two-question instrument,
a “yes” answer to either of the following two questions was
considered a positive test: (1) “During the past month,
have you often been bothered by feeling down, depressed,
or hopeless?” or (2) “During the past month, have you of-
ten been bothered by little interest or pleasure in doing
things?” For the other six instruments, standard cut-
points for diagnosis of depression were obtained from
published literature.

The operating characteristics of each of the seven
case-finding instruments were compared with the diagno-
sis of depression as determined by the QDIS (criterion
standard). Sensitivity, specificity, and likelihood ratios
(LRs) were determined by standard formulae

 

32

 

; exact bino-
mial 95% CIs were calculated for the sensitivity and speci-
ficity. Each of the case-finding instruments was then con-
verted to its continuous or ordinal scale and receiver
operating characteristic (ROC) curves were generated; ar-
eas under these curves were calculated by the trapezoidal
rule.

 

31

 

 Ninety-five percent CIs for the area under the ROC
curves were determined by bootstrapping methods. Areas
under the ROC curves were compared using the method of
Hanley and McNeil.

 

33

 

 All analyses were performed using
Stata statistical software, version 5.0 (College Station,
Tex., 1996).

 

31

 

RESULTS

 

A total of 590 subjects participated in the study. Of
these, 47 were excluded because of concurrent mania,
schizophrenia, or both, and 7 were excluded because of
missing data, leaving 536 subjects for the analysis. Par-
ticipants were mainly middle-aged men ranging from 21
to 89 years of age (Table 1). Only 14% had not finished
high school.

The prevalence of major depression as determined by
the QDIS interview was 18.1% (97 of 536; 95% CI 15–
21%). Of those determined to be depressed in the past
year, 78% (76 of 97) stated they had experienced a de-
pressive episode in the past month. Overall, the case-
finding instruments had sensitivities of 89 to 96% and
specificities of 51 to 72% (Table 2). Likelihood ratios for
positive tests ranged from 2.0 to 3.3; LRs for negative
tests ranged from 0.07 to 0.17.

The two-question instrument was 96% sensitive (95%
CI 90–99%) with a negative LR of 0.07 and a negative pre-
dictive value of 98% in this sample. Its specificity was
57% (95% CI 53–62%) with a positive LR of 2.2 and a pos-
itive predictive value of 33%. These values were stable
across different age groups (Table 3). When subjects who
answered yes to the question “Have you ever been diag-
nosed with or treated for depression?” (

 

n

 

 

 

5

 

 101) were ex-
cluded from the analysis, the two-question instrument
was 98% sensitive (95% CI 89–100%) and 59% specific
(95% CI 54–64%).

Areas under the ROC curves were similar for all of
the instruments, with a range of 0.82 to 0.89. The CES-D,
CES-D-short, and MOS instruments had greater areas
under the ROC curve than the two-question instrument,
but areas under the ROC curves were not statistically dif-
ferent for the two-question instrument compared with the
other three instruments. The two-question instrument
took less than 1 minute to complete and score, while each
of the other instruments took longer to complete (range 2–5
minutes) and was more cumbersome to score.

When the 175 participants with concurrent sub-
stance abuse were excluded from the analysis (121 for al-
cohol, 36 for illicit drug use, and 46 for both), the sensi-
tivity of the two-question instrument was 96% (95% CI
86–99%) with a negative predictive value of 99% (Table 4).
The specificity increased to 66% (95% CI 60–71%), but the
positive predictive value slightly decreased to 30% be-
cause the prevalence of depression was lower (13.5%) in
this group. Excluding subjects with substance abuse, ar-
eas under the ROC curves were similar for all of the in-
struments, with a range of 0.84 to 0.91. With the excep-
tion of the MOS instrument, which had a greater area
under the ROC curve than the two-question instrument
(

 

p

 

 

 

5

 

 .02), areas under the ROC curves were not statisti-
cally different for the two-question instrument compared
with the other six instruments.

In post hoc analyses, the first question alone (“During
the past month, have you often been bothered by feeling
down, depressed, or hopeless?”) was 93% sensitive (95%
CI 86–97%) with a negative LR of 0.11 and a negative pre-

 

Table 1. Characteristics of Study Population (

 

n 

 

5 

 

536)

 

Characteristic Number (%)

 

Age, years 53 

 

6

 

 14*
Male 522 (97)
Ethnicity

African American 158 (29)
Asian or Pacific Islander 32 (6)
Latino 41 (8)
White 294 (55)
Other 11 (2)

High school education 463 (86)
Homeless 44 (8)
Annual income

 

,

 

$10,000 284 (53)
$10,000–30,000 214 (40)

 

$

 

$30,000 38 (7)
Employment

Full-time 92 (17)
Part-time 63 (12)
Not working 381 (71)

Marital status
Married 143 (27)
Widowed 33 (6)
Separated/divorced 215 (40)
Never married 145 (27)

*

 

Mean 

 

6

 

 SD.
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dictive value of 98%. It was 62% specific (95% CI 58–67%)
with a positive LR of 2.4 and a positive predictive value of
35%. These values were stable across different age
groups. When subjects who answered yes to the question
“Have you ever been diagnosed with or treated for depres-
sion?” (

 

n

 

 

 

5

 

 100) were excluded from the analysis, the first
question was 94% sensitive (95% CI 83–99%) and 65%
specific (95% CI 60–70%). The area under the ROC curve
for the first question alone (0.78; 95% CI 0.74, 0.81) was
less than for all of the other instruments, including the
two-question instrument. The second question alone
(“During the past month, have you often been bothered by
little interest of pleasure in doing things?”) was 79% sensi-
tive (95% CI 70–87%) and 72% specific (95% CI 68–76%). 

Excluding the 175 participants with substance abuse,
the first question alone was 90% sensitive (95% CI 78–97%)
with a negative LR of 0.14 and a negative predictive value
of 98%, and 69% specific (95% CI 64–74%) with a positive
LR of 2.9 and a positive predictive value of 31% in this
sample. The second question alone was 71% sensitive
(95% CI 57–83%) and 80% specific (95% CI 75–84%).

Complete charts and visit records were available for
429 of 536 subjects. Of these, only 8.8% of subjects with
depression (6 of 68 subjects; 95% CI 3–18%) were recog-
nized as being depressed by the health care provider. Ex-
cluding subjects with substance abuse, 6.7% of subjects
with depression (2 of 30 subjects; 95% CI 1–22%) were rec-
ognized as being depressed by the health care provider.

 

DISCUSSION

 

A two-question case-finding instrument was an effec-
tive means of identifying subjects with major depression.

A “no” response to both of two questions made depression
highly unlikely, with a LR of 0.07 and a posterior proba-
bility of 2%. The test characteristics of the two-question
instrument were similar to those of six common case-
finding instruments for major depression and were stable
across different age groups.

This is the first study to compare seven case-finding
instruments for depression with a simultaneous criterion
standard interview. Our results are consistent with those
of a meta-analysis that combined the results of 18 studies
and found that nine case-finding instruments for depres-
sion had similar test characteristics.

 

34

 

Sensitivity should be maximized in choosing a case-
finding instrument, so that cases of depression are not
missed. Thus, it is most important to compare the ROC
curves when sensitivity is high (e.g., 80–100%). The slightly
greater areas under the curves for the CES-D, CES-D-
short, and MOS instruments are due to greater specificity
when sensitivity is low (Figure 1). The 20-item CES-D and
the 10-item CES-D-short are much longer than the two-
question instrument. The MOS requires multiplication of
scored answers to each of eight questions by their individ-
ual regression coefficients to obtain a sum value that can
be compared with the standard cutpoint for depression,
and thus is impractical for use in primary care settings.

The brevity of the two-question instrument makes it
the most suitable instrument for routine use. Indeed, a post
hoc analysis found that one question (“During the past
month, have you often been bothered by feeling down, de-
pressed, or hopeless?”) was 93% sensitive and 62% spe-
cific. A “no” response to this one question also made de-
pression highly unlikely with a LR of 0.11 and a posterior
probability of 2%. Although one question might be re-

 

Table 2. Test Characteristics for Seven Depression Case-Finding Instruments in 536 Subjects

 

Instrument
Sensitivity, %

(95%CI)
 Specificity, %

(95% CI)

Likelihood Ratio Area Under ROC Curve
(95% CI)Positive Negative

 

Two questions

 

25

 

96 (90–99) 57 (53–62) 2.2 0.07 .82 (.78–.86)
SDDS-PC

 

16

 

96 (90–99) 51 (47–56) 2.0 0.08 .86 (.82–.89)
MOS

 

15

 

93 (86–97) 72 (68–76) 3.3 0.10 .89 (.85–.91)*
CES-D

 

14

 

93 (85–97) 69 (65–74) 3.0 0.10 .89 (.85–.92)*
CES-D-short

 

26

 

90 (82–95) 72 (67–76) 3.2 0.14 .87 (.83–.91)*
BDI

 

13

 

89 (81–95) 64 (59–68) 2.5 0.17 .87 (.82–.91)
BDI-short

 

27

 

92 (85–97) 61 (56–66) 2.4 0.13 .86 (.82–.90)

*

 

Area under ROC curve was greater for the CES-D (

 

p 

 

5 

 

.006), CES-D-short (

 

p 

 

5

 

 

 

.034), and MOS (

 

p 

 

5 

 

.004) compared with the two ques-
tions; areas under ROC curves for the other three instruments were not statistically different (

 

p 

 

.

 

 .05) than for the two questions.

 

Table 3. Test Characteristic of Two-Question Case-Finding Instrument, by Age (

 

n

 

 

 

5

 

 536)

 

Age, years Subjects, 

 

n

 

Depressed, %
Sensitivity, %

(95% CI)
Specificity, %

(95% CI)

 

,

 

35 51 14 100 (59–100) 59 (43–74)
35–64 358 23 95 (88–99) 52 (46–58)

 

$

 

65 127 5 100 (54–100) 69 (60–77)
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membered more easily by primary care providers, we be-
lieve the added sensitivity and greater area under the
ROC curve make it worthwhile to ask two questions.

We found 18% of the subjects enrolled in this study
had major depression by the criterion standard interview.
This is consistent with the high prevalence of depression
found in previous studies of VA outpatients.

 

35,36

 

 Recogni-
tion of depression by health care providers in our study
was lower than in previous reports.

 

11,12,37

 

 This was not
surprising as the role of providers in an urgent care set-
ting differs from that in a primary care environment, and
examination of the medical record is an imperfect way of
assessing physician recognition.

Several limitations of this study deserve comment.
First, test characteristics found in an urban VA popula-
tion may not generalize to populations with a lower preva-
lence of depression or to other practice settings, especially
those with a greater proportion of women patients. Second,
the case-finding instruments were administered on a self-
report questionnaire; test characteristics might differ if
they were asked verbally by a health-care provider. Third,
although 78% of the depressed subjects in this study

stated they had experienced a depressive episode in the
past month, the criterion standard with which the case-
finding instruments were compared tested for depression
in the past year. Finally, the high sensitivity of the two-
question instrument may reflect the fact that both the
two-question instrument and the QDIS criterion standard
require endorsing depression or anhedonia as primary
criteria for diagnosis. As these are necessary criteria for

 

DSM-IV

 

 diagnosis of depression, however, it is surprising
that we have not adopted such a simple case-finding in-
strument sooner.

Adopting the two-question instrument for routine
case-finding in populations with a prevalence of depres-
sion similar to that in our study (18%) would result in 17
true positives and only 1 false negative for every 100 pa-
tients. However, it also would result in 35 false positives.
This low positive predictive value means that approxi-
mately two of three patients who test positive for depres-
sion would have to undergo a diagnostic interview that ul-
timately would determine they were not depressed. In
populations with a lower prevalence of depression, the
false-positive rate would be even higher. Routine use of
any of the case-finding instruments would result in simi-
lar numbers of false positives because specificity was low.
Administering a diagnostic interview to all patients who
test positive for depression might not be viewed favorably
by primary care physicians who already have many com-
peting demands on their time.

Should the two-question case-finding instrument be
adopted for routine use in primary care settings, or
should it be used only in selected (e.g., high-risk) pa-
tients? Case-finding instruments enhance detection of
major depression, and treatment of major depression im-
proves outcomes.

 

38,39

 

 However, studies conflict as to
whether early detection and treatment of depression leads
to improved outcomes compared with usual care given at
the time symptoms are first recognized.

 

11,40–45

 

 Neither the
U.S. Preventive Services Task Force nor the Canadian
Task Force on the Periodic Health Examination has found
sufficient evidence to recommend for or against the rou-
tine use of case-finding questionnaires for depression in
primary care patients.

 

46,47

 

 Ongoing studies of improving

 

Table 4. Test Characteristics for Seven Depression Case-Finding Instruments Excluding 175 Subjects with Substance Abuse

 

Instrument
Sensitivity, %

(95% CI)
Specificity, %

(95% CI)

Likelihood Ratio Area Under ROC Curve
(95% CI)Positive Negative

 

Two questions

 

25

 

96 (86–99) 66 (60–71) 2.8 0.06 .84 (.80–.89)
SDDS-PC

 

16

 

94 (83–99) 56 (51–62) 2.1 0.11 .88 (.83–.92)
MOS

 

15

 

86 (73–94) 82 (77–86) 4.8 0.17 .91 (.87–.94)*
CES-D

 

14

 

88 (75–95) 74 (69–79) 3.4 0.16 .89 (.85–.94)
CES-D-short

 

26

 

84 (70–93) 75 (70–80) 3.4 0.21 .88 (.83–.92)
BDI

 

13

 

84 (71–94) 71 (66–76) 2.9 0.23 .88 (.81–.93)
BDI-short

 

27

 

87 (74–95) 67 (62–73) 2.6 0.19 .86 (.79–.92)

*

 

Area under ROC curve was greater for the MOS than the two questions (

 

p 

 

5 

 

.02); areas under ROC curves for the other five instruments were
not statistically different (

 

p 

 

. 

 

.05) than for the two questions.

FIGURE 1. Receiver operating characteristic curves for two-
question case-finding instrument compared with Center for
Epidemiologic Studies Depression Scale (CES-D).
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quality of care for depression in primary care patients
may clarify when these instruments are most beneficial.

We believe that two questions, “During the past
month, have you often been bothered by feeling down, de-
pressed, or hopeless?” and “During the past month, have
you often been bothered by little interest or pleasure in
doing things?” should be used by primary care providers
to improve diagnosis of major depression in patients who
are at high risk or who present with symptoms suggestive
of depression. A negative response to both questions
makes depression highly unlikely. For patients who an-
swer yes to either of the two questions, other symptoms
such as fatigue, restlessness, guilt, poor concentration,
suicidal ideation, and change in sleep or appetite should
be elicited to confirm the diagnosis of depression. Mania
and psychosis must be ruled out before initiating therapy.
Whether ascertaining depressed mood and anhedonia in
unselected patients will improve patient outcomes re-
mains to be determined.

We are indebted to research assistants Britt Anderson, Nicola
Nelson, Lisa Schwabe, and Ken Wallace for administering the
questionnaires, conducting the interviews, and reviewing
charts.
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