— &1 —

B e

i o

BRI EAN OIS BRI BS N LFBDEFAN?

AHHE ., TN D SRR RS T MRS TR D RRREE T 7
DIRA > N BARRERERERER S BER MR RICER U - RS ic
RoTHRRMITRATWEERIEFIVERICKDT— 0 a vy 7 %G
TPOHBDHERBIICERUTOECHETY,

WL T 7 Y UF -y, BRERREO T T ERBLTWSEMIR - A
HET,

WoTTEMDIFEERBAVRL LFET,

OF i EEHmHER

@3 —RUEEA  ERERNRERS

@B : P GEAB08)

QR BRERCHPT HEM. FED. TORIAT A ANRY v 7RE

23 - BIREE -

[esein] FrR26E1 258 (k) 9:50~16:45
WHEIPyyary v (TFTELEE IRIQ09THER
F135-807) WIEIBIRRAENI-6-11

[FIL2AR] FRI2642H 220 (1) 91 50~16:45
Bty hSILENIBM ORKR—I
T700-0901 [ELATLR AL 6-36

HuaRE] FR2643898(R) 9:50~16: 45
TALAMUG 2RETRIEE
FO81-0933 {ATHHIERIA-2-45

OHHAD
[SHAHGHIE TSI - 1848, ML : 1A248, &SR : 281081

Coiliedoll TRT RLARHEOHARRIERE S BT, BERAGLKILEE N,

A8

@INITL
9:30 [GE)
9:50~10:00 | WhiF>r—p
10:00~10:10 | Biigigss
10:10~10:30 B PESRCRIRE R R Y
10:30~10:50 2 TEEHRIRE ST B YL N

10:50~11:08

w3 RN A BB RO B ORI

11:06~11:35

TRERIEE T 7 HA RSA 2D~ 02 2y T ORI

11:35~12:35

Bk

12:35~16:05

TV av I ERRERL TR DYaY
Rk 2EE5H0)

16:05~16:26

WA | BEENONGEEI

16:25~16:35

W7ok

16:35~16:45

Bk

HT—7 30y TWEFMEFICOWTRQEMNRIIC B 5 OBHRRHAOMIBE VL~ THRL
B D TOITLATH-BERCRSBARS D RYTOT, FHITRIRZL,

O&HEE

EiREE T 7
WHES M AR

ARAEEs PRGN W7a—347vR
T8 1 03—6454—2478 FAX:03-6454-2482
PR | FRTORS~FIRORT (LB - B ERRCEM2543E

TERRRREA ORI HRNAgE
(ER) ‘fuash-fdfat a—on
ABY T DIHDFSIE ] eI

FREEHEEA BENERREYS
[EREREOS 7ICHT 3RNERS]
b fu
A i (k)
®EAR
= e (R
& R
e & (*"TL&‘IU\ £
it g ‘)
BRI SR
SR GLBT AR
T (BRI
LT CRRTT )
W ’
i BAA (ENCHED - dhig v s —)
P TR O R

PR U /e IR IBE A O 7
Q&A —RERE2011—] $E

RIBHERIE (HPERAEE)
W TR (R A
 (HARER
(LT SeaR)
(AR

3 (ALMFI‘W}‘\‘?":)

M T
[T

—RHETRA BARERBESS
[BREREOST 7T SRHERR)

FEECR RN
W (EARERAZERE M)
ERE
e et (I
E R
fal W (Rt FRLE - & —)
TGRS GRS
T CHARIER-R SRR M HI )
SCARET (AT SRR
A I (ELLABERE A > 5 —)
R )
WA (BRI AAG R D
R B LTI ASE)
BIREAET CRREmE RS
W W (BT
A TN~
il AN (EISCHE - AR v & )
WG TR (WERTILREE)
W ORI S - SRR

iii



— Vel —

BIREES 7 - T EHIBRRNR

F— BERE L TOBREES 7 ~ WL o 34
BINEBEAOW B ETIE e PR [ P P 39

FFRAE S (BRI L O~ Tz

BRI L Ao

AT ML T 25 AR
B BGE) @SR FATARLE




— G621 —

e bos EEEND
ERREOECI R
f}ﬂﬁ.fhéo - .




— 921 —




— L1 —

1 Exp Clin Med 2013;5(4):127-130

EILSEVIER

REVIEW ARTICLE

What Should We Do to Improve Patients’ Adherence?

Hiroto Ito*

CrossMark

Department of Social Psychiatry, National Institute of Mental Health, National Center of Neurology and Psychiatry, Tokyo, Japan

ARTICLE INFO

Adherence to treatment regimens is lower than what physicians expect. The impact of poor adherence on
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treatment outcomes and healthcare costs is significant, As the number of prescribed medications in-
creases with the rising prevalence of chronic diseases and multimorbidity, the risk of nonadherence also
increases. This article reviews the research that has explored effective interventions to improve patient
adherence to treatment. Recent literature, including meta-analyses and systematic reviews on patients’
adherence, were examined in the present study. Barriers to adherence exist at the level of the patient, the

KEY WORDS: healthcare provider, and the healthcare system. Patients’ adherence is measured by many methods such
adherence; as self-report, pill counting, and the medication possession ratio. No single standard intervention exists
compliance; that improves adherence; however, a combination of interventions seems to be more effective than

medication management and use;
shared decision-making

individual interventions. Physicians and pharmacists should simplify regimens in consideration of a
patient's health literacy. Patient education should include behavioral support and reminders through a

multidisciplinary approach that involves case management and collaborative care. Shared decision-
making ensures the alignment of care with a patient's preferences and value so that they are
motivated to participate in medical care. Combined interventions are more effective than individual
interventions. Patients’ active participation in treatment through shared decision-making is important.

Copyright ® 2013, Taipei Medical University. Published by Elsevier Taiwan LLC. All rights reserved.

1. Introduction

Patients’ nonadherence may be a common underlying cause of
treatment failure. The premise is simple. No matter how advanced a
drug is, if the patient does not take it properly, the patient and the
physician cannot expect to receive the full benefits of the medica-
tion. Poor adherence often hinders treatment, especially in patients
with chronic diseases such as hypertension or diabetes.! The
prevalence of chronic diseases is rising with the aging population,
and the most common chronic condition in adults is muiti-
morbidity.” As the number of prescribed medications increases, the
risk of nonadherence also increases. These trends highlight the
importance of patient adherence.

Adherence has been the focus of extensive research for decades.
This paper reviews the research evidence with regard to effective
interventions that improve a patient’s adherence.

1.1. What is adherence?
In 2001, the World Health Organization defined the term “adher-

ence” as “the extent to which the patient foilows medical in-
structions”.? The word “adherence” is preferred to “compliance”

* Hir;t-t;‘fto, 4-1-1 Ogawa-Higashi, Kodaira, Tokyo 187-8553, Japan,
E-mail: H. Ito <ItoHiroto@ncnp.go.jp>

because “compliance” suggests that patient is a passive follower of
the doctor’s orders, whereas the word “adherence” implies that the
treatment plan is based on a therapeutic alliance between the pa-
tient and the physician.? Adherence commonly refers to the patient
taking the medication as prescribed; however, the scope of
adherence covers all recommended health behaviors such as
healthy lifestyle habits and clinic appointments.

1.2. Physicians underestimate the true adherence rate

Poor medication adherence is a serious problem because nearly
one-half of patients with chronic diseases do not take their medi-
cations as prescribed.*? Adherence to treatment regimens is rela-
tively high in clinical trials because of the strict selection process for
enrolled patients; however, only 43—78% of patients with chronic
diseases maintain good adherence to medication.* The adherence
rate is likely to decline over time. By using prescription data on
statin therapy in elderly patients, Benner et al.® found that 21% of
patients stop taking their prescribed medicines within 3 months,
and 44% of patients stop taking their medication within 6 months.
Medication adherence by patients is better than their adherence to
other therapeutic regimens. A meta-analysis shows suboptimal
adherence rates to medication (79.4%), screening (72.8%), exercise
(72.0%), heaithy behaviors (69.7%), clinic appointments (65.9%), and
diet (59.3%).5 To adhere to treatment regimens that cause a lifestyle
change is more difficult for patients.

1878-3317/$ — sce front matter Copyright © 2013, Taipei Medical University. Published by Elsevier Taiwan LLC. All rights reserved.
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Because patients often pretend to follow the physician’s in-
structions during consultations, adherence to treatment regimens
improves for a short time just prior to a clinic visit. This behavioral
characteristic is known as the “white-coat effect.”” A study of
patients with epilepsy showed a marked decline in adherence
levels in the interval between appointments.” The percentage of
patients who take medicines as prescribed are 88% for 5 days prior
to a clinic visit and 86% for 5 days after the visit; however, this rate
declines to 67% 1 month after the visit® Physicians are often
disappointed with low treatment adherence; however, treatment
adherence around the visit is usually better than during the in-
terval between visits. A previous study reported that more than
one-third of patient-reported adherence is not correctly estimated
by physicians.”

13. Low adherence compromises patient outcomes

Nonadherence has negative consequences. Failure to follow pre-
scriptions causes preventable mortality, morbidity, and approxi-
mately 10% of hospital admissions,”®!" and costs billions of dollars
each year.? Adherence is not limited to medication, therefore the
impact of nonadherence is substantial. Patients with diabetes, hy-
pertension, hypercholesterolemia, or congestive heart failure who
have high adherence scores have a lower risk of hospitalization
than patients with low adherence scores, and patients who have
low treatment adherence for diabetes and hypertension have a
higher risk of hospitalization.”? A meta-analysis of 63 studies re-
veals that low adherence to medication, diet, and exercise is asso-
ciated with worse overall outcomes (26%) and with intestinal
disease (40%), sleep apnea (31%), hypertension (30%), and hyper-
cholesterolemia (25%).5

2. Barriers to adherence

There are three levels of barriers to adherence: the patient, the
healthcare provider, and the healthcare system.>' These factors
are interwined and affect adherence. At the patient level, identified
factors include age, socioeconomic status, lifestyle and health be-
liefs, forgetfulness, and previous treatment failure. In addition,
mental health problems such as depression underlie non-
adherence. Depressed outpatients are 2.4-fold more likely to forget
and 2.2-fold more likely to skip their medications, compared
to their nondepressed counterparts.® Depressed patients have a 3-
fold overall greater risk of nonadherence, compared to
nondepressed patients.'® Patient adherence is also affected by a
healthcare provider's practice, including their prescribing of com-
plex treatment regimens, insufficient explanations of drug actions
and adverse effects, and lack of communication with patients
regarding their lifestyle and economic conditions.* A good patient—
physician relationship has positive impacts on adherence to
treatment."”

Adherence is influenced by the healthcare system.® Changes in a
reimbursement system may affect patient behavior. Patients may
not continue costly treatment because of difficulty affording out-of-
pocket expenses. If physicians are unaware of such behaviors of
their patients, the patients may become less adherent to treatment
regimens or may even discontinue treatment. In a systematic re-
view, increased out-of-pocket expenses have been identified as a
barrier to adherence at the healthcare system level.'$

3. Measuring adherence
An accurate measurement of adherence is necessary; however,

there is no gold standard. Adherence is measured by various
methods. The most appropriate way of measuring adherence

H. lto

depends on the situation since each method has its advantages and
disadvantages.

3.1. Patient self-report

The simplest way to check adherence is to ask patients: “Do you
take your medication as directed? I know it must be difficuit to take
all your medications regularly.” * The key to such direct questioning
is to allow patients to answer “Yes” or "No" to a closed-ended
question.'*?® Patients may keep diaries to show their healthcare
providers. The problem with these approaches is that patients often
overestimate their adherence level, although they may be less
susceptible to recall bias.?!

3.2. Questionnaire

Questionnaires have been developed to improve the accuracy of
patient reports. The reliability and validity of these questionnaires
have been established. The Medication Adherence Questionnaire
(MAQ) is the most commuonly used adherence scale.?? The scale was
originally developed for hypertension, and was later expanded for
use in other diseases. Unlike the MAQ, the Self-efficacy for Appro-
priate Medication Use Scale (SEAMS)®® and the Brief Medication
Questionnaire (BMQ)** assess self-efficacy in evaluating medica-
tion adherence. The Hill-Bone Compliance Scale is used in cardio-
vascular disease”® The Medication Adherence Rating Scale
(MARS)? is often used in mental disorders.2’

3.3. Pill count

Prescription or pill-based methods estimates a patient’s medica-
tion adherence by using the dates of prescription refills or pill
counts during routine clinic visits.?® It is easy to monitor a pa-
tient's adherence to medication in clinical settings. These
methods are often used in clinical trials; however, prescription
refill records and pill counts are not sufficiently objective. Pa-
tients may simulate adherence by emptying their pill bottles just
prior to a clinic visit,' and pill counts often overestimate true
adherence rates.?

The Medication Event Monitoring System (MEMS) and Doser
(Meditrack) have been developed to replace pill counts.”® These
systems electronically record the time when the bottle is opened.
There is still a concern that a patient may not have taken a pill, even
though the bottle was opened. These electronic monitoring systems
are expensive, and may not be feasible for clinical practice.!

3.4. Medication possession ratio

Administrative data can be effectively used for measuring adher-
ence. The medication possession ratio (MPR)--defined as the
number of days for which prescription medication is supplied
divided by the days of observation—is useful because it can be
easily calculated from a medical chart and does not require
continuous measurement.”® In contrast to the pill count of a pa-
tient's pill bottle, the MPR is calculated by using an administrative
database, primarily a computerized pharmacy system.>* The MPR is
used as a quality indicator but it requires a closed pharmacy
system.?

3.5. Serum drug level monitoring

The most accurate way to assess recent adherence prior to a clinic
visit is through measuring the serum or urine levels of a medication
or its metabolites.3! The timing of doses, however, is unknown, and
some drugs are not easily monitored at clinic visits.2! This method
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would detect only the “white-coat effect” because the serum drug
level only shows a patient's adherence w1t|11n several days prior to
the visit.>' The method is also expensive® and is the least acceptable
method to patients.*?

4. Combined interventions

The effect of interventions on improving adherence varies among
studies and there is no single standard intervention.*'® But it is
known that the more comprehensive the approach is, the more
adherence is improved.’ Therefore, a combination approach is key
to improving adherence. Each intervention should take into
consideration of the balance between adherence benefits and costs.

4.1. Simplified regimen and health literacy

Unless patients do not understand their disease and treatment,
physicians cannot expect high patient adherence. The first thing
physicians need to do is to simplify treatment plans.M'35 and to
use simple and clear directions with explicit language to instruct
patients. It is particularly important that physicians assess the
level of health literacy and understanding of their elderly
patients.>637

Limited health literacy impedes patient comprehension of
medication instructions.*® Health literacy is defined as “the degree
to which individuals can obtain, process, and understand the basic
health information and services they need to make appropriate
health decisions.”>® The adherence rate is higher if the patient takes
a medication once a day; however, the adherence rate declines as
the number of doses increases.?> Witticke et al3® found that the
most prevalent complex characteristics of a medication regimen
are: the prescription of one or more drugs with multiple daily
doses; the prescription of three or more drugs with different dosing
intervals; and tablet splitting. Another study showed that problems
with interpreting medication instructions are most commonly
caused by the frequency of hourly intervals (e.g., “take 1 pill by
mouth every 12 hours with a meal") or by the number of times of
day (e.g., “take two tablets by mouth twice daily"), whereas pa-
tients are less likely to misinterpret prescription instructions that
use time periods (e.g., “take 2 pills in the morning") or specific
times (e.g., “take 1 pill at 8 am").3® Simple modifications of the
medication scheme can reduce one-fifth of the complexity of a
regimen.*®

Physicians may hesitate to give patients negative information
such as the adverse effects of medications. Hynese (2008) posed
the following question: “Does telling about adverse effects of
medication lower adherence?”* Several studies have shown that
explaining to patients about the adverse effects of their medica-
tions does not affect their use of the medications.* Lower adher-
ence may be independent of informing of patients regarding side
effects.

4.2. Patient education and behavioral support through a
multidisciplinary approach

The provision of educational materials alone does not greatly
modify patient behavior. Combined educational interventions such
as behavioral support with educational materials for several weeks
or months are effective for chronic diseases such as hypertension,
hyperlipidemia, heart failure, and myocardial infarction.’® Re-
minders are important in assisting healthcare providers improve
patient adherence. Daily video-telephone or regular telephone re-
minders®! and monthly educational letters to patients emphasizing
the importance of adherence to treatment® are effective in
enhancing patient medication adherence.®* In a systematic
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review, reminders by manual phone calls are more effective than
automated reminders, but there is no strong effect if the time be-
tween the reminder and the appointment is within a week.*> Re-
minders are also the least costly intervention.

In addition to physician efforts to improve patient adherence,
other healthcare providers (e.g., nurses, social workers and phar-
macists) also have roles to play in a multidisciplinary team
approach. Case and medication management are major components
of team care.”® A multldlsaplmary team approach has been proven
as effective for improving the adherence of patients with dia-
betes, 48 hypertension,®® heart failure,*® or depression.47-49. 51-53
Collaborative care also effectively improves adherence in patients
with comorbid depression and chronic iliness.>® Collaborative care
is defined as a muitifaceted intervention involving the combination
of three distinct professionals working collaboratively within
the primary care setting: (1) the case manager, (2) the primary
care practitioner, and (3) the mental health specia!ist.55'56

The involvement of a clinical pharmacist in multidisciplinary
care through assessing patient knowledge and providing in-
structions about medication use leads to greater medication
adherence.””*® Pharmacist-provided medication therapy man-
agement and a patient’s use of medicine consists of patient edu-
cation and the discussion of problems, but professional input is
effective.*®

4.3. Shared decision-making

An important concept in the practice of heaithcare has shifted to
shared dec151on making, which implies a paradigm of patient
adherence.”® In current practice, the nature of the patient—physi-
cian relationship is quite different from the traditional paternalistic
model, which is characterized by the physician exercising great
control. In place of such an authoritarian approach, a relationship of
mutuality is increasingly common in which physicians treat pa-
tients as partners and encourage their patients’ active involvement
in treatment plans. In shared decision-making, the physician offers
options with risks and benefits, whereas the patient expresses his
or her preferences and values. Thus, the physician and patient both
have a better understanding and share responsibility in the deci-
sion-making.®

Shared decision-making requires patient education and requires
physicians to make an effort to improve communication with pa-
tients.5 Poor communication is independently associated w1th
objectively measured inadequate medication refill adherence.®!
Patient adherence to treatment regimens is 2.16-fold greater with
physicians that have high communication skills; physician
communication training can improve patient adherence by 1.62-
fold."” Shared decision-making improves medical care—particularly
in patients with chronic diseases—and reduces costs; however, its
implementation in clinical practice is slow.5%

5. Conclusion

There is no gold standard with which to measure and improve
patient adherence, although various measurements such as
pharmacist-provided interventions have been developed. Com-
bined interventions are more effective than individual in-
terventions. Because shared decision-making is emphasized in the
practice of healthcare, healthcare providers including clinical
pharmacists must focus on the active involvement of their patients.
Physicians and patients should both have a better understanding of
information and should share responsibility in the decision-making
on medication management and medication use. In this way,
optimal patient adherence can be achieved.
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Overview

Heart Disease and Depression

Hiroto Iro, Ph .D."", Yasuyuki Okumura, Ph.D.},
Hiroyuki Yokoyama, M.D., Ph.D.

Depression is common in patients with physical illness. The National Center
of Neurology and Psychiatry has launched a joint project with five other centers in
Japan, aiming at improving the quality of mental care in patients with physical ill-
ness. In the present overview focusing on heart disease, we review the prevalence
of depression in patients with heart discase, the impact of depression on cardiac
prognosis, the possible mechanisms of depression in patients with heart disease,
drug-drug interactions between cardiac and psychotropic agents and the possible
therapeutic approaches to treating these patients. Depression and heart discase of-
ten coexist and each can lead to the other. Various biological and behavioral mech-
anisms have been proposed to explain an association between heart disease and
depression, including autonomic nervous system activity, impairment of platelet
function, endothelial dysfunction, inflammatory changes, and health-related be-
haviors. Combination therapy with tricyclic antidepressant and cardiac agents
must be approached with caution to avoid drug-drug interactions. Selective sero-
tonin reuptake inhibitors (SSRIs) are the first line treatment for patients with heart
discase and moderate to severe depression. Although no single intervention has
been established as the standardized treatment, recent studies suggest that collab-
orative care improves both depressive symptoms and cardiac outcomes, and that
patient’s participation is a key to successful treatment. Bridging the gap between
cardiology and psychiatry is essential, and psychiatrists can play a vital role in tak-
ing care of the mental health of patients with heart disease.

Key words: depression, heart discase, antidepressant, collaborative care
(Taiwanese Journal of Psychiatry |Taipei] 2013; 27: 22-32)

Introduction

Depression is a subject of growing impor-
tance in patients with physical illness. The preva-
lence of depression varies according to the defini-

tion and assessment methods. In general, the
prevalence of depression is 13%-20% in patients
with cancer [1], 29%-36% with stroke [2], 20%
with coronary heart disease [3], and 11% with dia-
betes mellitus patients [4]. Negative impacts of
depression on the outcomes of patients with phys-
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ical illness are well-known. Depression may raise
the mortality risk of patients with cancer 1.25-fold
[5] and double the risk in those with myocardial
infarction [6], while depression increases the
length of stay in hospitalization and clinic visits in
patients with stroke [7]. Also, depression may re-
duce glycemic control [8] and adherence to treat-
ment in patients with diabetes mellitus [9].

To improve the quality of mental health care
in patients with physical illness, the National
Center of Neurology and Psychiatry (NCNP) has
launched a joint project with five other national
centers in Japan, including the National Cancer
Center (cancer), the National Cercbral and
Cardiovascular Center (stroke and heart diseasc),
the National Center for Global Health and
Medicine (diabetes mellitus), the National Center
for Geriatrics and Gerontology (dementia), and
the National Center for Child Health and
Development (chronic inflammatory bowel dis-
case). The project is aimed at promoting (A) train-
ing of health care providers in medical ficlds, (B)
certification of model institutions and communi-
ties to provide high quality of mental health care
for patients with physical illness, and (C) clinical
rescarch on the cffectivencss of collaborative care
programs and a support network to facilitates the
integration of mental health care into general
health care.

In the present overview, we are focusing on
heart discase, and we review the prevalence of de-
pression in patients with heart discase, the impact
of depression on cardiac outcomes, the possible
mechanisms of depression in patients with heart
disease, drug-drug interactions between cardiac
and psychotropic agents, and the possible thera-
peutic approaches to treating these patients.

Prevalence of Depression and
its Impact on Cardiac
Outcomes

There is a growing body of literature on an
association between heart disease and depression.
“Heart discase” is a broad term to describe a range
of diseases in the heart, including coronary heart
discase or coronary artery disease, heart attack,
and heart failure. The result of a meta-analysis
shows that 20% of patients with coronary heart
disease have depression [3]. The results of follow-
up community-based study over the past decade
show moderate to strong relationships between
depression and heart disease such as angina and
myocardial infarction [10]. A Swedish twin study
in 2009 suggested that heart discase increascs the
incidence of depression risk 2.8-fold times
(95%CI: 1.9-4.2), while depression increases the
incidence of cardiovascular disease 2.5-fold times
(95%CI: 1.7-3.8) [11]. Patients with heart discase
are prone to depression, while depression can lead
to heart disease.

Both depression and heart disease are lead-
ing causes of disability [12]. The impact of co-
morbidity of those two diseases has been high-
lighted in a landmark study demonstrating that the
risk of cardiac death in the 6 months after acute
myocardial infarction is about 4 times greater in
patients with depression compared to those with-
out [13]. The publication of this study in 1993
stimulated further research to determine the im-
pact of depression on cardiac outcomes [10].
Now, depression is known as a predictive factor of
poor outcomes after myocardial infarction, in-
cluding recurrence, cardiac death and all causes of
death. Depression increases mortality 2.3-fold
times after myocardial infarction [14], 1.8-fold
times in congestive heart failure [15], 3.3-fold
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times in unstable angina [16], and 2.4-fold times
after coronary artery bypass [17]. A Japanese
study comparing depression, anxiety, and anger
reports that depression in hospitalized cardiovas-
cular patients is a stronger independent risk factor
for adverse cardiac events than either anxicty or
anger [18]. In addition to the health risks, the co-
morbid condition is costly, imposing high out-of-
pocket burdens on these patients. The out-of-
pocket expenditure burden is estimated to double
in patients who suffer from both heart discase and
psychological distress compared to that in patients
with heart disease only [19].

Possible Mechanisms of the
Link between Heart Disease
and Depression

Many mechanisms have been proposed to
explain the link between heart disease and depres-
sion from basic science to the epidemiological
level. Many studies have suggested that biologi-
cal, psychosocial, and behavioral factors are re-
lated to the association between heart disease and
depression [20]. Although the mechanism under-
lying this relationship remains not fully under-
stood, thesce efforts help generate possible inter-
vention strategies.

Biological factors

Biological factors representing a possible
link between heart disease and depression include
(A) neuroendocrine dysregulation, (B) inflamma-
tion, and (C) enhanced platelet activation and en-
dothelial dysfunction. In addition to its effects
during the acute phase of heart disease, prolonged
stress activates the hypothalamic-pituitary-adre-
nal (HPA) axis and releases cortisol. High levels
of cortisol deplete collagen, counteract insulin,
decrease bone density and weaken the immune

system, often resulting in various health condi-
tions and diseases. On the other hand, a strong as-
sociation exists between depression and increased
cortisol. A previous study revealed that highly
stressed women with cardiovascular disease have
a 1.6-fold greater risk (95%CI: 1.3-2.2) compared
to those without stress [21].

Meta analyses suggest that inflammation
may also be a link between heart disease and de-
pression. Depression and C-reactive protein
(CRP), interleukin (IL)-1, and IL-6 are positively
associated in both clinical and community popula-
tions [22]. CRP concentration is related to risks of
coronary heart disease, ischemic stroke, and vas-
cular mortality [23].

Platelet activation and endothelial dysfunc-
tion are other possible biological mechanisms that
connect heart disease with depression. Depression
increase susceptibility to blood clotting due to al-
terations in multiple steps of the clotting cascade,
including platelet activation and aggregation [24].
D-dimer, von Willebrand factor and plasminogen
activator inhibitor (PAI) levels are related to de-
pression [25]. It is worth noting that treatment
with sertraline in depressed patients after acute
coronary syndrome is associated with reduced
platelet/endothelial activation despite coadminis-
tration of antiplatelet regimens such as aspirin [26].

A decrease in nitric oxide (NO) availability
would predispose patients to developing athero-
sclerosis [20]. The levels of both plasma NO me-
tabolite (NOx) and platelet endothelial NO syn-
thase (eNOS) activity are significantly lower in
patients with major depression compared with
healthy control subjects {27]. These results sug-
gest that patients with depression are at risk for
atherosclerosis; however, treatment with a sero-
tonin and norepinephrine reuptake inhibitor
(SNRI) (milnacipran) significantly increases the
plasma NOx levels [28].
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Another interesting topic is brain-derived
neurotrophic factor (BDNF). There is a strong
evidence that serum BDNF levels are abnormally
low in patients with major depressive disorder and
that the BDNF levels are elevated with antide-
pressant treatment [29]. BDNF also plays an im-
portant role in atherogenesis and plaque instability
[30].

Psychosocial factors

The medical community has accepted that
acute myocardial infarction and sudden cardiac
death can be triggered by stressors such as heavy
physical exertion and severc emotional stress
[31], and the meta-analysis shows that depression
is as a strong predictor of coronary heart disease
[32]. The INTERHERT study, a large global stan-
dardized case control study, involving a sample of
24,767 patients in 52 countries, revealed that the
presence of psychosocial stressors is associated
with increased risk of acute myocardial infarction.
The psychosocial stressors are ongoing work-re-
lated stress, ongoing home stress, ongoing general
stress and financial stress [33]. The effect of psy-
chosocial factors on cardiac function is likely
greater than is commonly recognized, resulting in
an increasing level of interest in this area.

An increased incidence of acute cardiac
events has been reported in communities after
stressful events. After the Great Hanshin
Earthquake in Japan [34], increased numbers of
patients were admitted to emergency departments
due to myocardial infarction, and cardiovascular
events increased among German supporters dur-
ing the World Cup match [35]. These consequenc-
es clearly show the potential for acute and direct
impacts of life events on the human autonomic
nervous system.

Since the theory that “Type A” personality,
that is, a compound of hostility, competitiveness

and impatience, triggers heart attacks, was intro-
duced in the United States in the late 1950s, the
personality theory remained highly controversial
in the scientific community. Although researchers
in recent years have tended to deny any associa-
tion between heart disease and personality, related
constructs to those of the Type A personality are
regaining attention. A systematic review in 2009
showed that anger and hostility increased risk of
cardiovascular disease [36]. Recently, a new type
of personality trait, the Type D, was found to in-
crease the risk of cardiovascular events. The Type
D personality was also linked to an increased risk
of depression [37]. Biological and behavioral
pathways are being studied to explain these ad-
verse cffects of the Type D personality on health.

Behavioral factors

Health risk behaviors including smoking, un-
healthy diet, and physical inactivity contribute to
risk factors of heart disease. These behavioral fac-
tors are also prevalent in patients with depression,
including smoking [38], and lower levels of phys-
ical and social activities [39]. Nonadherence to
medication is a risk factor for both adverse out-
comes of depression and coronary heart discase
[40].

Genetic determinants

Genetic connection is a new avenue of in-
vestigation to explain the link between heart dis-
casc and depression. An American study of 2,731
male-male twin pairs from the Vietnam Era Twin
Registry suggests that 20% of genetic influence
is common across heart disease and depression
[41]. The Swedish population-based twin regis-
try with 30,374 twins also shows the possibility
of genetic factors to explain the relationship be-
tween major depression and coronary heart dis-
casc [11]. The scrotonin transporter genc
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(5-HTTLPR) polymorphism is related to both
emotion and platelet activation and is, therefore,
a promising candidate as a genetic determinant
of linked heart disease and depression [20].
Carriers of the s allele of 5-HTTLPR arc consid-
ered to be more vulnerable to depression in pa-
tients with heart disease [42].

Therapeutic Approaches

Medications

Treatment options for depression include an-
tidepressants, cognitive behavioral therapy, and
physical activity. The American Heart Association
(AHA) recommends SSRI or SNRI as the first-
line treatment for moderate to severe depression
[43]. There is strong evidence of the safety of the
SSRI, sertraline in particular. Sertraline has shown
no significant adverse effects in patients with cor-
onary heart disease in the Sertraline Antidepressant
Heart Attack Randomized Trial [44]. Citalopram
was also recommended as a first-line agent based
on a randomized trial; however, in 2012, the US
Food and Drug Administration has warned of
drug-induced QTc interval prolongation and tors-
ade de pointes when using citalopram at doses
greater than 40 mg per day (http://www.fda.gov/
Drugs/DrugSafety/ucm297391.htm) .

One of the challenges to treating depression
in patients with heart disease is that cardiologists
must decide whether to usc antidepressants as pri-
mary treatment. In fact, depression in patients
with heart discase is often left untreated, or the
best treatment is often not provided. It is also true
in reality that there are various barriers to coordi-
nating with the liaison consultation psychiatrist in
clinical settings. Even though the cardiologist
consults with the psychiatrist, advice from the
psychiatrist is often limited to advocating for the
temporary discontinuation of psychotropic agents.

New cardiac and psychotropic agents are
constantly being introduced into practice.
Although the safety of each drug is assessed, ev-
ery possible combination with other drugs cannot
be evaluated. In addition, polypharmacy is com-
mon in psychiatric patients as well as in elderly
patients, while cardiologists and primary care
physicians have more opportunities to prescribe
psychotropic medications for comorbid patients.
These trends increase the potential risk of drug-
drug interaction, but no consensus exists regard-
ing cardiac drug interactions with concurrent psy-
chotrophic prescriptions. Strain et al. conducted a
series of studies on the drug combinations among
cardiologists, psychiatrists and experts in clinical
pharmacology since the 1990s [45-47]. They sys-
tematically reviewed commonly prescribed cardi-
ac and psychotropic medications, and rated the
level of significance in interaction between cardi-
ac drugs and psychotropic drugs as “major” (po-
tentially life-threatening or capable of causing
permanent death), “moderate” (a deterioration in a
patient’s status, resulting in additional treatment
or hospitalization or extension of hospital stay), or
“minor” (bothersome or unnoticeable) [45, 47]. In
2002, the review was updated with newly added
drugs [47].

Table 1 shows 15 drug combinations that
would increase the risk of serious adverse events.
Five of the 15 combinations include tricyclic anti-
depressants. Combination therapy with tricyclic
antidepressants may cause fatal ventricular ar-
rthythmia, forsade de pointes, due to prolongation
of QT interval with ibutilide, and interference
with brethylium’s effects, and may potentiate the
pressure cffects of direct acting sympathomimet-
ics (e.g., dobutamine, norepinephrine, epineph-
rine, and phenylephrine) while decreasing the
pressor response to indirect-acting sympathomi-
metics (¢.g., dopamine) [45]. Tricyclic antidepres-
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Table 1. Major drug-drug interactions between cardiac and psychotropic agents

Cardiac agents

Psychotropic agents

Adenosine
Amiodarone
Atorvastatin

Bretylium

Clonidine
Diuretics
Furosemide
Ibutilide
Ibutilide
Quinidine
Quinidine

Sympathomimetics (dobutamine, dopamine,
amphetamines, ephedrine, phenylephrine)

Sympathomimetics (dobutamine, norepinephrine,
epinephrine, phenylephrine)

Warfarin

Carbamazepine
Trazodone
Nefazodone

Tricyclic antidepressants (desipramine,
doxepin, imipramine)

Tricyclic antidepressants

Lithium

Fluoxetine

Phenothiazines/Haloperidol

Tricyclic antidepressants

Selective serotonin reuptake inhibitors (SSR1s)
Tricyclic antidepressants

MAO inhibitors

Tricyclic antidepressants

Barbiturates

This table is a summary of the 1999 [45] and 2002 [47] studies by Strain et al.

sants have antiarthythmic effects, and therefore
are contraindicated after myocardial infarction
[48].

SSRIs are generally safe, but combining
them with furosemid or quinidine requires cau-
tion. When furosemid and fluoxetine are co-ad-
ministered, there is a risk of hyponatremia.
Concurrent use of quinidine and an SSRI inhibits
metabolic enzyme, and thus the plasma concentra-
tion and side effects of both agents should be ob-
served. Drug-drug interactions newly added in
2002 include atorvastatin and nefazone, and war-
farin and barbiturates. Because both combinations
affect the metabolism of cardiac agents, plasma
concentrations of atorvastatin and warfarin should
be observed [47]. The data are still limited, and so
the risks and benefits of psychotropic agents

should be carefully balanced, and potential drug-
drug interactions should be closely monitored.
Good quality studies are needed to establish stan-
dard medication protocols in comorbid paticnts
with depression and heart discase.

Cognitive behavioral therapy

The Harvard research group conducted a
large multicenter randomized controlled trial, the
Enhancing Recovery in Coronary Heart Disease
(ENRICHD) study in 2,481 patients with myocar-
dial infarction receiving treatment for depression
with cognitive behavioral therapy and SSRIs. The
intervention has not been found to reduce cardio-
vascular events or mortality, although depression
and social isolation are improved [49]. Since that
study appeared, no large-scale clinical trial has
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been conducted regarding cognitive behavioral
therapy in patients with heart disease. A post hoc
subgroup analysis of ENRICHD during the
29-month follow-up period has revealed a signifi-
cant reduction in mortality and morbidity in de-
pressed post-myocardial infarction patients re-
ceiving SSRIs [50].

Physical activity

The potential benefits of exercise for improv-
ing cardiovascular fitness [51] and reducing de-
pressive symptoms [52] have been emphasized in
recent studies. Since depression may be a barrier
to participating in exercise programs, health care
providers should facilitate patient participation in
exercise programs tailored to patients’ cardiac
conditions.

Collaborative care

The results of two studies published in 2010
deserve attention. One described patient-centered
management based on guidelines provided by
nurses for patients with depression and chronic
disease that has shown to improve both depres-
sion and chronic disease [53], and the other de-
scribed collaborative care (“enhanced depression
care”) for patients with coronary syndrome that
has shown to improve depression and cardiac
prognosis with a high level of patient satisfaction
[54].

Katon et al. conducted a single-blind, ran-
domized, controlled trial in 14 primary care clin-
ics to examine depression management and im-
provement of glycemic/hypertension/lipid control
in 214 participants with poorly controlled diabetes
mellitus, coronary heart disease, or both and coex-
isting depression [53]. The 12-month intervention
included self-care support and medication for de-
pression, hyperglycemia, hypertension, and hy-
perlipidemia. The target goal was determined

among the patient, nurse, and the primary care
physician. The nurse coordinated care between
the primary care physician and a psychiatrist, and
played a central role in intervention. The patient
visited the clinic 2 or 3 times a week, while the
nurse supervised the patient weekly.

Collaborative care is an cstablished program
in primary care [55]. It consists of: (A) an en-
hanced care approach, with treatment delivered by
a clinical nurse specialist, psychologist, social
worker, and/or psychiatrist; (B) the patient’s
choice of psychotherapy and/or pharmacotherapy;
(C) problem-solving therapy (psychotherapy);
(D) a stepped-care approach with reviews of
symptom severity and treatment; and (E) a stan-
dardized instrument used to track depressive
symptoms. Davidson ct al. applied this approach
to patients with coronary syndrome [54].

In contrast to Berkman ct al. who conducted
a cross-sectional study in patients with major de-
pression or minor depression [49], Davidson et al.
limited the participants in their study to those with
persistent  depressive  symptoms (a  Beck
Depression Scale score being greater than 10 for
more than 3 months). It was a successful strategy
to have a specific target population.

In the United Kingdom, the National Institute
of Clinical Excellence (NICE) recommends a
stepped care model for the treatment of depression
[56]. Stepped care provides a framework for the
care of patients with chronic illnesses, including
hypertension, diabetes mellitus, and depression
with the least costly, least intensive, and least re-
strictive treatment. The care is tailored based on
severity, clinical status, and patient preference.
The least intensive care includes self-care support,
and care can be intensified to cognitive behavioral
therapy, medication management, and hospital
care (Table 2).
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Table 2. Stepped care*

Targets Treatments (examples)
Step 1 All known and suspected presentations of depres- Assessment, support, psycho-education, active
sion monitoring
Step 2 Persistent sub-threshold depressive symptoms; Step 1 plus Low-intensity psychosocial interven-

mild to moderate depression

tions, psychological interventions, medication

Step 3 Persistent sub-threshold depressive symptoms or Step 2 plus high-intensity psychological inter-
mild to moderate depression with inadequate re- ventions, combined treatments, collaborative
sponse to initial interventions; moderate and se- care

vere depression

Step 4 Severe and complex depression; risk to life; se- Step 3 plus, electroconvulsive therapy, crisis ser-

vere self-neglect

vice, combined treatments, multi-professional
and inpatient care

* National Institute for Health and Clinical Excellence: Depression in Adults with a Chronic Physical Health Problem:

Treatment and Management. London: British Psychological Society and Gaskell, 2010 [56].

Patient Participation

According to a systematic review, no single
intervention has been found to be effective for re-
ducing 30-day rehospitalization in patients with
chronic disease; but discharge planning, follow-
up telephone call, and patient-centered discharge
instructions have shown promising results in com-
bined intervention [57]. Another systematic re-
view found that case management and collabora-
tive care (telephone and in person) can improve
medication adherence for more than one condi-
tion, particularly in patients with depression [58].
This evidence suggests that patients” views are
essential for effective interventions. An interest-
ing systematic review supports that the detection
of depression during physical illness must take
into account the patients’ beliefs and the integra-
tion of depression management with management
for risk factors for cardiovascular disease [59].

Psychiatric liaison-consultation should be cstab-
lished in the department of cardiology, and train-
ing of coordinators who work between cardiolo-
gist and psychiatrist is needed for enhanced
patient care.

Conclusion

There is a growing interest in the connection
between heart discase and depression. Despite the
extensive studies of this subject, much remains
inconclusive because the association is complex
and multifaceted. Depression in patients with
heart disease is often overlooked and remains un-
treated. As health care becomes more specialized
and fragmented, these comorbid patients are in-
creasingly at risk to receive suboptimal care.
Bridging the gap between cardiology and psychia-
try is essential. Psychiatrists can play a vital role
in improving mental health of patients with heart
disease.
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Objectives: This study aimed to estimate the prevalence of psychological distress in individuals with and
without cardiovascular risks and events [cardiovascular discase (CVD) conditions] and the incremental effects
of psychological distress on the out-of-pocket health care expenditure burdens,

Methods: We used data from the Comprehensive Survey of Living Conditions 2007, a nationally representative
cross-sectional survey in Japan. Psychological distress assessed by the KG scale, the presence of treated CVD
conditions and out-of-pocket health care expenditures as a share of hous: 1 ¢ ion expenditures
were self-reported by 20,763 individuals living alone and aged between 20 and 59 years.

Resuts: Individuals with obesity [adjusted odds ratio (AOR), 4.3}, stroke (AOR, 3.2), ischemic heart discase
(AOR, 2.3}, hyperlipidemia (AOR, 1.8) or diabetes (AOR, 1.7) were more likely than those without ta have
serious psychological distress (SPD). With the exception of ischemic heart disease, less than half of CVD
patients comorbid with SPD received treatment for mental illness. Patients comorbid with SPD and obesity
(AOR, 6.1), SPD and ischemic heart disease (AOR, 3.4), and SPD and hypertension (AOR, 2.6) had higher out-
of-pocket burdens than patients with only CVD conditions.

Conclusions: Our findings suggest the need for physicians to identify and manage SPD in patients with
CVD conditions and for policymakers to find solutions to reduce the high out-of-pocket burdens among
these patients.

© 2013 Elsevier Inc, All rights reserved.

1. Introduction

uncertain whether comorbidities of CVD conditions with psycholog-
ical distress are associated with burdens of out-of-pocket heaith care
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2. Methods
2.1. Data source

We used data from the Comprehensive Survey of Living Conditions
(CSLC) 2007, a nationally representative cross-sectional survey of
Japanese-speaking household members in Japan, conducted by the
Ministry of Health, Labour and Welfare between June and July 2007
[18]. In the present study, we obtained permission to use data by
the Ministry of Health, Labour and Welfare. The CSLC assessment
has three parts: (a) the Household and Health questionnaires for
the entire sample, (b) the Income and Savings questionnaires for the
subsample and (c) the Long-term care questionnaire for the
subsample. A detailed description of the CSLC has been reported
previously [18-20]. Only data from the Household and Health
questionnaires were used for the present study and reported below.

The target population of the CSLC comprised a total of 2120
million individuals in Japan. Of about 940,000 enumeration districts
delineated to comprise 50 households per enumeration district in the
2005 Population Census [21], 5440 were selected by a stratified
random sampling method. All members were recruited from 287,807
households within the enumeration districts. A total of 624,168
members in 229,821 households answered the questionnaires
(response rate, 79.9%).

In the present study, we used a subsample comprising 20,736
participants living alone who were aged between 20 and 59 years and
noninstitutionalized and who completed questions on working status,
out-of-pocket heaith care expenditure and household consumption
expenditure (Figure). We focused only on individuals living alone to
measure individual out-of-pocket health care expenditures that were
not shared by financial resources of other family members. In
addition, we restricted samples to working-age adults for the
following reasons. First, individuals aged =60 years are more likely
to receive retirement benefits and public pension, which can provide

QOver 120 million inhabitants in about 940,000 districts

|

| 5,440 districts with 287,807 households |

regular effective income irrespective of disability status. Second,
Japan's universal health care system pays 70% of medical fees charged
to most individuals aged <69 years and 90% to most individuals aged
=270 years. Including those over 59 years would decrease the
comparability of out-of-pocket burdens between working-age and
elderly adults.

2.2. Measures

2.2.1. Current treated CVD conditions

Current treated medical conditions were assessed with a self-
report checklist that included 41 conditions such as diabetes and
obesity. Respondents were asked to report whether they were
currently being treated for any condition in a noninstitutionalized
setting, mark all conditions listed in the checklist and indicate the
most worrisome condition. Such checklists have been widely used in
prioy population-based studies {22,23}. Our report considers only the
status of each condition rather than the most worrisome condition. Of
the 41 conditions, we selected the following seven highly related
cardiovascular risks and events as in previous studies [24,25]: (a)
diabetes, (b) obesity, (¢) hyperlipidemia, (d) hypertension, (e) stroke,
(f) ischemic heart diseases and {g) other CVDs.

2.2.2. Treatment status of mental illness

As mentioned above, current treated medical conditions were
assessed with the self-report checklist. We coded whether partici-
pants received treatment for mental illness using the item 'depression
or other mental illness’ in the checklist.

2.2.3. Psychological distress

The CSLC assesses nonspecific psychological distress using the K6
scale [26,27]. The K6 is a self-rated six-item questionnaire that asks
respondents how frequently they have experienced symptoms of
psychological distress during the past 30 days (e.g., ‘During the past

Cardiovascular risks and events {cardiovascular disease (CVD)
conditions] such as obesity, hyperlipidemia, hypertension, diabetes,
ischemic heart disease and stroke have been major public health
concerns around the world [1]. Individuals with CVD conditions are
about twice as likely to suffer from depression, anxiety and
psychological distress as those without the conditions [2-4]. These
comorbidities remain significant individual and public health con-
cerns because they lead to poor quality of life [4], nonadherence to
cardiac medication |5], excess direct medical costs [6], productivity
Joss due to absence from work [7] and increased mortality [8].

Available evidence on comorbidities of CVD conditions with
psychological distress and their negative consequences has several
limitations. First, few studies, most of which were conducted in the
United States, have used nationally representative samples to
establish unique associations between the presence of psychological
distress and particular CVD conditions [3,9-14). Second, it remains

* Corresponding author, Tel.: + 81 42 346 2046; fax: 481 42 346 2047
E-mail address: yokumura@ncnp.go.jp (Y. Okumura).
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expenditures relative to effective income. Identifying high out-of-
pocket burdens is important because these burdens may be associated
with delaying or foregoing medical care for financial reasons {15],
which in turn may lead to severe health conditions. Generally, out-of-
pocket burden in Japan is lower than other countries [16] because
Japan has a universal health care system that reduces out-of-pocket
health care expenditures to less than 30% of medical fees. Even in
countries where health care systems provide excellent population
health at low cost with equity [17], we hypothesized that there would
be an incremental effects of psychological distress on out-of-pocket
burdens because psychological distress leads to excess direct medical
costs and productivity loss [6,7].

In the present study, we used data from a nationally representative
sample of 20- to 59-year-old individuals living alone. We had two
specific objectives for the present study. First, we examined whether
the prevalence of psychological distress was higher in individuals
with CVD conditions than in those without CVD conditions. Second,
we examined whether out-of-pocket health care expenditures as a
share of household consumption expenditures were higher in
individuals with psychological distress than in those without.

|

Enrolled households (n=229,821) and household |

members (n=624,168)
l————~—){ 570,689 living with 2 or more family member excludedl
Living alone (n=53,479) l
l———){ 27,230 younger than 20 or older than 59 excluded l
Aged 20 to 59 years (n=25,903) ]
577 excluded because of missing information for
- instituti i ori itutionalized i i
Non-institutionalized (n=25,326) l
I 4,590 becauss of missing information for
\} some variables: working status, out-of-pocket
spending, and household consumption expenditure
Completed questionnaire (n=20,736)

Fig. Flow diagram of included and excluded participants.
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30 days, about how often did you feel nervous?’). Respondents rate
each question on a five-point scale ranging from ‘none of the time’
(0) to ‘ali of the time' (4). The K6 scores range from 0 to 24, with
higher scores indicating more severe psychological distress. Based
on a previous validation study [27], the K6 scores were classified
into four mutually exclusive groups: (a) a probable serious
psychological distress (SPD) group defined as a score on the K6 of
14-24, (b) probable mild/moderate psychological distress (MPD)
group defined as the K6 of 9-13, {¢) probable noncase group defined
as the K6 of 0-8 and (d) an unknown group defined as one with any
missing values. Although most previous studies have focused only
on SPD [3,9-14], we consider it important to examine MPD as well
as SPD because of the high rates of hospitalization, work disability,
suicide attempts and subsequent SPD [28].

2.2.4. Out-of~pocket expenditure burdens

Respondents were asked about their out-of-pocket health care
expenditures in the past month. It included all direct medical costs
such as physical examinations, medical treatments and pharmaceu-
ticals. It did not include cash outlays for nursing care, payments for
health insurance premiums or direct nonmedical costs such as
transportation and parking. Respondents were also asked about
their household consumption expenditures in the past month. It
included all payments for goods and services, but excluded expendi-
tures that did not translate directly into acquisition of goods and
services such as tax, pension and health insurance premiums.
Consumption expenditures have been widely used as a proxy for
effective income in prior studies [29,30}. We created a variable by
dividing out-of-pocket health care expenditures by household
consumption expenditures.

2.2.5. Sociodemographic characteristics

‘The respondents’ sociodemographic characteristics included gen-
der, age. marital status, employment status, pension status and
urbanicity. Age was divided into four categories (20-29, 30-39, 40~-49
and 50-59 years). Marital status was categorized as married, single
and widowed/divorced. Urbanicity was divided into major metropol-
itan area, other urbanized area and rural area.

2.3. Statistical analyses

We used bivariate and multivariate multinomial logit models to
examine associations between treated CVD conditions and psycho-
logical distress [31]. The outcome variable was the status of
psychological distress: (a) probable SPD group, (b) probable MPD
group, (c) probable noncase group (the reference group) and (d) the
unknown group. The primary explanatory variables were individual
CVD conditions. We estimated odds ratios (ORs) and their 95%
confidence intervals (Cls) for the SPD and MPD groups compared with
the noncase group after simultaneously controlling for potential
confounders. The potential confounding variables included in the
models were selected based on a priori clinical knowledge and
existing literature [2-4] as follows: (a) gender, (b) age, (c) marital
status, (d) employment status, (e) pension status and (f) urbanicity.
In addition, we estimated the ratios of treated mental iliness using
data available for both CVD conditions and psychological distress.

We also investigated the association between psychological
distress and out-of-pocket expenditure burdens. We used bivariate
and multivariate generalized linear models with the log link function
and variance proportional to the mean {32,33]. The outcome variable
was out-of-pocket expenditures with the natural logarithm of
household consumption expenditures included in the model as an
offset term. The primary explanatory variable was the status of
psychological distress. Estimated coefficients were exponentiated to
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provide ratios of out-of-pocket burdens for each CVD condition.
Because of the known interactions of individual CVD conditions and
psychological distress on functional disability [34], all analyses were
stratified by individual CVD conditions. The potential confounding
variables in the models were selected a priori clinical knowledge and
epidemiological evidence [6,7] as follows: (a) gender, (b) age, (c)
marital status, (d) employment status, (e) pension status, (f}
urbanicity and (g) number of CVD conditions.

Significance levels were set at 5% for all analyses. Data were
analyzed using R version 2.15.1 [35].

3. Results

3.1. Participants

Table 1 shows the characteristics for 20,736 participants. The
median age was 38 years (interquartile range, 27-57 years). Of the
participants, 61.5% were men, 10.3% were married, 85.1% were

Table 1

Sociodemographic, cardiovascular risks and events, and psychological distress of

participants

Characteristic

Total (N=20.736)

n %

Gender

Men 12,760 615

Women 7976 385
Age, years

20-29 6336 306

30-39 4632 223

40-49 3655 176

50-59 6113 295
Marital status

Married 2134 103

Single 14,421 69.5

Widowed/divorced 4181 202
Employment status

Employed 17,641 85.1

Unemployed 3005 14.9
Pension status

Without 20,169 97.3

With 567 27
Urbanicity

Major metropolitan area 5006 241

Other urbanized area 13,995 675

Rural area 1735 8.4
Number of CVD conditions

0 19,136 923

1 1187 57

22 413 20
Type of CVD conditions

Diabetes 441 2.1

Obesity 59 03

Hyperlipidemia 427 21

Hypertension 893 4.3

Stroke 97 0.5

Ischemic heart discase 110 0.5

Other cardiovascular diseases 123 0.6
Psychological distress (scores on the K6)*

SPD (=14) 1126 54

MPD (9-13) 2425 11.7

Noncase (0-8} 15,838 764

Unknown 1347 6.5
Q0P burdens

0% 13932 67.2

0.1%-1.9% 2245 108

2%-4.9% 2235 108

5%-9.9% 1345 6.5

210% 979 4.7

QOP burdens, out-of-pocket health care expenditures as a share of household

consumption expenditures.
* SPD group was defined as K6 scores of :

4, MPD group as 9~13, noncase group as

0-8 and unknown group as any missing values.
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Table 2

Multinomial logistic analyses examining the comorbidities of treated cardiovascular risks and events with psychological distress

CVD conditions n Prevalence, % Crude OR™ (95% CI) AOR™< (95% C1)
SPD MPD SPD mPD SPD MPD

Diabetes
With 441 6.6 125 1.33 (0.91-1.96) 1.17 (0.88-1.56) 1.66 (1.11-2.46)" 1.38 (1.02-1.85)*
Without 20,295 5.4 1.7 1 1 1 1

Obesity
With 59 169 119 3.93 (1.95-7.95)* 1.27 (0.56-2.86) 431 (2.10-8.82)* 1.41 (0.63-3.19)
Without 20,677 54 17 1 1 1 1

Hyperlipidemia
With 427 7.0 129 142 (0.97-2.07) 1.20 (0.90-161) 1.82 (1.23-269)* 1.43 (1.06-1.92)*
Without 20,309 5.4 117 i 1 1 1

Hypertension
With 893 4.5 111 0.91 (0.66-1.26) 1.06 (0.85-1.31) 1.22 (0.87-1.70) 1.29 (1.03-1.61)*
Without 19,843 55 7 1 1 1 1

Stroke
With 97 113 155 2,94 (1.53-5.64)* 1.85 (1.04-3.29)% 3.16 (1.62-6.13)* 2.04 (1.14-3.64)"
Without 20,639 54 17 1 i 1 1

Ischemic heart disease
With 110 82 127 1.93 (0.96-3.87) 1.39 (0.78-2.47) 229 (1.12-4.86)" 1.60 (0.90-2.88)
Without 20,626 54 1.7 1 1 1 1

Other cardiovascular
With 123 57 17.1 1.41 (0.65-3.07) 197 (1.21-3.21)* 1.57 (0.72-3.45) 2.18 (1.33-3.57)"
Without 20,613 54 117 1 1 1 1

* The reference groups for primary independent variables were defined as individuals without each CVD condition.
b The reference groups for dependent variables were defined as a score on the K6 of 0-8.
© ORs after simultancously controlling for potential confounders that were gender, age, marital status, employment status, pension status and urbanicity.

* p<05.

employed, and 2.7% received disability, survivor or public pensions.
Hypertension (4.3%), diabetes (2.1%) and hyperlipidemia (2.1%) were
the most prevalent among specific CVD conditions. The average out-
of-pocket burden was 2.1% (S.D., 6.2%). Of the participants, 4.7% had
out-of-pocket health care expenditures exceeding 10% of household
consumption expenditures.

3.2. Prevalence of psychological distress

The prevalence ratios for SPD and MPD were estimated to be 5.4%
and 11.7% in all participants. Among specific CVD conditions,
individuals with obesity {adjusted odds ratio (AOR), 4.3; 95% Cl,
2.1-8.8], stroke (AOR, 3.2; 95% Cl, 1.6-6.1), ischemic heart disease
(AOR, 2.3; 95% CI 1.1-4.7), hyperlipidemia (AOR, 1.8; 95% C1, 1.2-2.7)
or diabetes (AOR, 1.7; 95% Cl, 1.1-2.5) were more likely to have SPD
compared with those without each CVD condition (Table 2). With the
exception of ischemic heart disease, less than half of CVD patients
comorbid with SPD received treatment for mental iliness (Table 3).

3.3. Psychological distress and out-of-pocket expenditure burdens

Table 4 shows out-of-pocket health care expenditures as a share of
household consumption expenditures by individual CVD conditions.

Table 3
Ratios of treated mental illness in patients comorbid with CVD conditions and
psychological distress

Ratios of treated mental iliness, % (95% C)

CVD conditions sPD MPD

Diabetes 31.0 (15.3-50.8) 127 (53-245)
Obesity 400 (12.2-73.8) 14.3 (0.4-57.9)
Hyperlipidemia 500 (31.3-68.7) 20.0 {10.4-33.0)
Hypestension 30.0 (16.6-46.5) 10.1 (5.0-17.8)
Stroke 0.0 (0.0-38.5) 0.0(0.0-302)
fschemic heart disease 55.6 (21.2-86.3) 14.3 (1.8-42.8)
Other cardiovascular 429 (9.9-81.6) 14.3 (3.0-363)

For example, average out-of-pocket burdens for SPD, MPD and
noncase groups were estimated to be 11.3%, 4.8% and 6.4% among
individuals with diabetes and 3.6%, 2.5% and 1.7% among individuals
without diabetes, respectively. Among specific CVD conditions,
patients comorbid with SPD and obesity (AOR, 6.1; 95% CI, 2.1~
16.6), SPD and ischemic heart disease (AOR, 3.4; 95% Cl, 1.3-8.5), and
SPD and hypertension (AOR, 2.6; 95% CI, 1.6-4.0) had higher out-of-
pocket expenditure burdens than patients with only CVD conditions.
In comparison, no significant differences in burdens were observed
between CVD patients comorhid with MPD and patients with only
CVD conditions. Among individuals without each CVD conditions,
SPD and MPD groups had higher out-of-pocket burdens than
noncase group.

4. Discussion

This cross-sectional study of a nationally representative sample of
Japanese noninstitutionalized 20- to 59-year-old individuals living
alone had two major findings. First, the prevalence ratios for SPD were
over 1.6 times higher in individuals with obesity, stroke, ischemic
heart disease, hyperlipidemia or diabetes than in those without each
CVD condition after controlling for potential confounders. Second,
average out-of-pocket burdens were over 2.5 times higher in patients
comorbid with SPD and obesity, SPD and ischemic heart disease, and
SPD and hypertension than in those with only CVD conditions.

Consistent with previous findings, we found associations between
the presence of psychological distress and obesity [12], stroke [11.12],
ischemic heart disease [11-13], hyperlipidemia [12] and diabetes
{12,13]. In addition, we found that less than half of CVD patients
comorbid with SPD received treatment for mental illness, with the
exception of ischemic heart disease. These resuits confirm the need
for identifying and managing psychological distress in patients with
CVD conditions {36,37].

Comorbidities of obesity, ischemic heart disease or hypertension
with SPD lead to excess out-of-pocket health care expenditure
burdens. Several potential explanations account for the high out-of-
pocket burdens among CVD patients comorbid with SPD. First,
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Table 4
Generalized linear regression models stratified by CVD conditions examining
associations of comorbid psychological distress and out-of-pocket burdens

CVD conditions and oop Crude burden Adjusted burden

psychological distress burdens, M ratio® (95% CI) ratio® (95% Cl)

With diabetes
SPD 113 1.74 (0.86-3.15) 1.76 (0.98-2.95)
MPD 4.8 1,11 (0.66-1.78) 1.20 (0.79-1.78)
Noncase 6.4 1 1

Without diabetes
SPD 356 197 (1.66-2.33)* 208 (1.77-243)*
MPD 25 141 (1.23-1.62)" 142 (1.25-1.62)*
Noncase 1.7 1 1

With obesity
SPD 14.1 570 (2.09-14.67)*  G.07 (2.14~16.63)"
MPD 4.1 0.45 (0.06-1.78) 2,09 {0.35-8.44)
Noncase 5.0 1 1

Without obesity
SPD 37 191 (L61-2.25)% 2,02 (1.72-2.35)"
MPD 26 142 (124-162) 142 (1.25-161)°
Nongcase 1.8 1 1

With hyperlipidemia
SPD 10.5 2.82(1.39-5.16)*  1.53 (0.84-2.67)
MPD 7.1 1.24 (0.62-2.26) 1.28 (0.74-2.11)
Noncase 64 1 1

Without hyperlipidemia
SPD 36 1.91 (1.60-2.25)* 2,03 (1.73-2.37)"
MPD 2.5 1.42 (1.24-1.63)* 141 (1.24-1.60)%
Noncase 17 1 1

With hypertension
SPD 10.3 344 (202-551)"  2.56 (1.58-4.00}"
MPD 6.0 1.24 (0.74-1.97) 1.09 (0.70-1.63)
Noncase 56 1 1

Without hypertension
SPD 35 1.91 (1.60-227)* 193 (1.63-2.26)*
MPD 24 146 {1.27-1.68)*  1.39 (1.21-1.58)*
Noncase 17 1 1

With stroke
SPD 17.2 2.54 (0.76-6.92) 2.95 (0.86-9.04)
MPD 5.1 0.57 (0.11-1.86) 057 (0.12-1.87}
Noncase 74 1 1

Without stroke
S| 36 1.92 (1.62-2.26)  2.03 (1.73~2.37)"
MPD 25 142 (1.24-1.62)" 141 (1.25-1.60)*

Noncase 1.8 1 1
With ischemic
heart disease

SPD AR} 0.96 (0.20-2.86) 343 (1.20-8.53)*
MPD 6.6 048 (0.08-1.57) 1.38 (0.51-3.19)
Noncase 95 1 1

Without ischemic
heart disease

37 198 (167-231)" 207 (L77-241)*
MPD 25 144 (1.26-1.64) 144 (1.26-1.63)*
Noncase 1.8 1 1
With other
cardiovascular
SPD . 133 2.19 (0.65-5.69) 2.11 (0.75-5.30}

MPD 4.7 0.73 (0.24-1.79) 0.89 (0.37-1.91)
Noncase 77 1 1

Without other
cardiovascular
sPD 3.7 195 (1.64-2.29)*  2.05 (1,75-2.39)*
MPD 25 142 (1.23-1.62)% 142 (1.25-1.60)*
Noncase 18 1 1

00P Burdens, out-of-pocket health care expenditures as a share of houschold
consumption expenditures,

“ The reference groups were defined as a score on the K6 of 0-8.

 Burden ratios after simultancously controiling for potential confounders that were
gender, age, marital status, employment status, pension status, urbanicity, and number
of cardiovascular risks and events.

¥ pe 05,

comorbid SPD may increase the severity of CVD conditions (or vice
versa), which would in turn increase direct medical costs, For
example, patients with heart failure and depression had 29% greater
direct medical costs than those with only heart failure because of

increased utilization of inpatient and outpatient treatments [6].
Second, the presence of SPD may lead to loss of income due to
absence from work. A large cross-sectional study revealed that
patients with chronic illness and depression were more likely to be
absent from work than those with only chronicillness in the Canadian
general population [7]. Our results suggest that CVD patients
comorbid with SPD face a dual economic burden, namely, excess
direct medical costs and income loss. To measure individual out-of-
pocket burdens, we focused on the general population who lived
alone, and thus, they could not share financial resources of other
family members to overcome their out-of-pocket burdens. Policy-
makers need to find solutions to reduce the high out-of-pocket
burdens for CVD patients comorbid with SPD. Such solutions may be
preferable and effective for patients comorbid with SPD rather than
MPD, out-of-pocket burdens of which are similar to the burdens of
patients with only CVD conditions.

Our results may be conservative estimates of out-of-pocket
burdens among Organization for Economic Co-operation and Devel-
opment (OECD) countries. In general, the average out-of-pocket
burden in Japan (2.2%) is 70% lower than the OECD average (3.1%) [16]
because Japan's universal health care system has led to excellent
public health at low costs with equity [17]. Therefore, CVD patients
comorbid with SPD would face mare out-of-pocket burdens in
other countries.

Our study had several limitations. First, there was a possibility for
false-positive and false-negative results because the status of
psychological distress was based on self-rated data using the K6
scale. A previous validation study [27] showed that the positive
predictive value for the K6 scores of 14-24 is 85% in a pepulation with
a 5% prevalence of any Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, mood or anxiety disorder at present (e.g.,
patients with CVD conditions). Based on a validation study {27} and
the hypothetical prevalence of 5%, 15% of defined CVD patients
comorbid with SPD would not meet current diagnoses for any mood
or anxicty disorder. Second, CVD condition status was also based on a
self-report checklist that noted whether they were currently being
treated for any condition for CVD conditions in a noninstitutionalized
setting. Therefore, current findings may not be generalized to either
untreated or institutionalized individuals with CVD conditions. Third,
the generalizability of the present study was also limited to 20- to 59-
year-old individuals living alone. In addition, we cannot rule out the
possibility of selection bias caused by including only individuals living
alone because living status might be associated with both psycholog-
ical distress and CVD conditions. Finally, the present study had
limitations inherent to cross-sectional studies that cannot establish
causality of associations.

In conclusion, our findings indicate that individuals with CVD
conditions may have SPD and that this comorbidity was associated
with high out-of-pocket burdens in a representative sample of
Japanese individuals living alone. The present study suggests that
physicians should identify and manage SPD in patients with CVD
conditions and that policymakers should find solutions to reduce the
high out-of-pocket burdens among these patients.
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Objective: Two depression screening tools, Patient Health Questionnaire (PHQ)-9 and PHQ-2, have not had
their validity examined in general internal medicine settings in Japan. We examined the validity of these

Methods: A total of 598 outpatients of an internal medicine clinic in a rural general hospital were enrolled
consecutively and stratified by PHQ-9 score. Seventy-five patients randomly selected and 29 patients whose
results from the PHQ-9 were considered to be positive for depressive disorder were then interviewed with a
semistructured interview, the Mini International Neuropsychiatric Interview. We calculated diagnostic
accuracy of the PHQ-9 and PHQ-2 to detect major depression and that of the suicidality item of the PHQ-9 to

Screening detect suicidality using sampling weights with multiple imputations.

Patient Health Questionnaire

Results: Sensitivity and specificity for depression were 0.86 and 0.85, respectively, for the PHQ-9 with cutoff

points of 4/5, and 0.77 and 0.95, respectively, for the PHQ-2 with cutoff points of 2/3. Sensitivity and
specificity of the suicidality item of the PHQ-9 were 0.70 and 0.97, respectively.

Conclusion: In internal medicine clinics in Japanese rural hospitals, the PHQ-2 with an optimal cutoff point
for each setting plus the suicidality item of the PHQ-9 can be recommended to detect depression without

missing suicidality.
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1. Background

Depression is prevalent | 1-4], and its influence on quality of life is
profound. In middie-income and high-income countries including
Japan, depression was the leading cause of disability in 2004 {5].
Prevalence of depression is reported to be high in health care settings
[6-8}. The World Health Organization performed a primary care
mental health survey across 14 countries and found that 14% of
primary care patients suffered from major depression [7]. However, a
meta-analysis showed that many depressed patients were overlooked
and that many nondepressed patients were misdiagnosed as having
depression [9]. Thus, development of a valid screening tool is required
in health care settings.

The Patient Health Questionnaire (PHQ)-9 is one of the commonly
used validated screening tools for depression in various settings
including primary care and general practice [10-14]. The PHQ-9 has
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two different assessment methods. One uses a categorical (yes/no)
algorithm to screen for depression. In the categorical algorithm, the
depression screening is positive if five or more of the nine depressive
symptom criteria are endorsed and one of the symptoms is anhedonia
or depressed mood. The other is a dimensional (continuous scale)
assessment. In the dimensional assessment, the sum of the PHQ-9
scores is calculated, and an a priori cutoff score is applied. Using the
categorical algorithm, the sensitivity and specificity shown in a meta-
analysis were 0.77 {95% confidence interval (CI): 0.71-0.84} and 0.94
(95% CI: 0.90-0.97), respectively [14]. In comparison, the sensitivity
and specificity of the dimensional assessment using cutoff scores for
the PHQ-9 in primary care settings that were calculated in another
meta-analysis were 0.86 (95% Cl: 0.66-0.97) and 0.88 (95% CI: 0.80-
0.93), respectively [12]. A third meta-analysis showed the sensitivity
and specificity of the dimensional assessment using the cutoff score 9/
10 as 081 (95% CI: 0.72-0.88) and 0.92 (95% CI: 0.83-0.97),
respectively {10}, However, these studies showed major variability
in the optimal cutoff point [10,12]. A cutoff point of around 10 was
recommended in a previous publication [15] and shown to be the
optimal cutoff point in a previous study using meta-analysis [12].
However, the optimal cutoff point score has been reported as lower in
elderly populations [16,17], a population in Korea [16} and a
community sample in rural Pakistan [18]. In addition, the sensitivity
using this cutoff point was relatively low (sensitivity: 0.50-0.69) [19-
21} in some settings including a hospital setting [22,23] and a family
practice clinic (sensitivity: 0.53) [24].

In Japan, especially in rural areas, most patients consult a general
internist who plays a role similar to that of a primary care physician or
a general practitioner. We reported the prevalence of depression in an
internal medicine outpatient clinic in a rural general hospital as 7.4%
{25]. In that study, we showed that a critical symptem, suicidality, was
present in 12.7% [25]. In a previous study, however, we also reported
that physicians overlooked many symptoms of depression and did not
pay attention to diagnosing depression [26]. Thus, a screening tool to
support depression identification has to be developed and used
widely. However, there is no screening tool for which the validity has
been confirmed in such primary care settings in Japan.

Therefore, in the present study, we examined the validity of the
Japanese versions of the PHQ-9 and PHQ-2 in an internal medicine
outpatient clinic in a rural general hospital, which has a role in the
primary care of the residents in the area. In addition, we examined the
validity of the suicidality item of the PHQ-9 to detect suicide ideation
as ascertained by a semistructured interview because the PHQ-2 does
not include the question of suicidality and may cause the clinician to
miss this critical symptom.

2. Methods
2.1. Participants

The sampling process and procedures of the study have been
reported previously [25] and are described briefly below. This study
was conducted on 9 consecutive consultation days between July 12
and 23, 2010, at an internal medicine outpatient clinic in a general
hospital having no mental health specialties. This hospital is located in
a small city (population of 124,756 in 2010) in the Tohoku region of
Japan. The hospital serves as a regional public hospital and is funded
by the National Health Insurance Society in Oshu. The city is located in
a typical rural area about 500 km north of Tokyo with low population
influx. There are high proportions of elderly people and people
engaged in primary industry [27].

We used the following inclusion criteria to define a target
population to be assessed for depression: (1) patients aged 20 or
older who visited the outpatient clinic to consuit a physician for their
own primary care and (2) patients who have no communication
difficulties, such as hearing loss or language problems, and who have

no severe cognitive impairment, such as dementia or disturbance of
consciousness. Thus, we did not include visitors who came in for
admission preparation or those who consulted for their family
members. We did not include patients who lived outside the
catchment area of the hospital. Severe cognitive impairment was
judged based on a semistructured interview using the first two
questions of the Mini-Mental State Examination concerning time and
place orientation [28,29]. This was administered by rescarch staff
consisting of two psychiatrists (M.I. and M.Y.), a research assistant
(T.0.) having experience in surveys using the Mini-Mental State
Examination and PHQ-9 in internal medical clinics, and nurses. The
staff sometimes conducted an additional interview about patients
lifestyle factors and dementia history if accompanying persons were
present. For ethical reasons and for the feasibility of the survey, we
also excluded patients who were too physically ili to be interviewed.

This study was approved by the ethics committee of the National
Center of Neurology and Psychiatry in Japan. The researchers provided
all patticipants with detailed information using a written document
and administered a battery of self-report questionnaires (PHQ-9)
[15,30] after the patients provided oral informed consent. After this
first-stage screening to stratify the participants, we conducted the
structured psychiatric interviews [Mini International Neuropsychiat-
ric Interview (MINI)] [31.32] with patients who provided further
written informed consent.

2.2. Measurements

2.2.1. PHQ-9

The PHQ-9 is a widely used screening tool in health care settings
[15,30]. The PHQ-9 is a self-report questionnaire consisting of nine
questions asking about depression symptoms such as anhedonia,
depressed mood and suicidality. The PHQ-9 was translated into
Japanese (the Japanese version of PHQ-9) through back translation
and validated in a previous study [30]. We asked patients to choose
from the following options how often they had been bothered by each
of the nine symptoms over the last 2 weeks: “Not at all,” “Several
days,” “More than half the days” and “Nearly every day.”

A categorical algorithm has been proposed in the literature [15,30]
to assess the PHQ-9 results. In the categorical algorithm, the
depression screening is positive if five or more of the nine depressive
symptom criteria are endorsed as having been present at least “more
than half the days” and one of the symptoms was anhedonia or
depressed mood. One of the nine items, “thoughts that you would be
better off dead or of hurting yourself in some way,” is counted if
present at all. In addition to the categorical algorithm of the PHQ-9, we
adopted a two-item categorical algorithm with the first two items of
the PHQ-9 (anhedonia and depressed mood). In the two-item
categorical algorithm, depression screening is positive if one or
more of the two depressive symptom criteria are endorsed as having
been present.

Alternatively, we calculated the sum of the PHQ-9 scores as a
dimensional assessment of the PHQ-9. Each item of the PHQ-9 is
scored from 0 to 3, with a total possible score of 27 for the nine items.
Also, we calculated the sum of the PHQ-2. A total possible score of the
PHQ-2 was 6.

2.2.2. MINI

We diagnosed major depressive episode using the Major Depres-
sion Episode module of the MINI [31,32]. The interview was originally
developed as a semistructured diagnostic interview compatible with
the Diagnostic and Statistical Manual of Mental Disorders, Revised Third
Edition, (DSM-1II-R) and International Classification of Diseases, 10th
Revision, criteria [33,34]. The MINI was translated in a previous study
[31] through the standard procedure of back translation for the cross-
cultural adaptation of an original English psychometric instrument
[35]. The Japanese version of the MINI was validated using the
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Table 1
Characteristics of participants
Characteristics n=511
Age Mean (S.D.) years old 73.5(12.3)
Median (range) years old 75 (21-102)
Sex (male): n, % n=208 40.7%

Clinical diagnosis of primary illness: n, %
Hypertension
Diabetes
Hyperlipidemia
Brain infarction
Arrhythmia

300

BL2ES

6.8%
Number of visits in the past 6 months: 4(0-74)
median (range)
Patients diagnosed as having major
depressive episode by MINL: n, %

n==37 7.4%
Patients assessed as having current
suicidality by MINE n, %
n=65 12.7%

Additional detailed information has been reported previously {25].

Structured Clinical Interview for DSM-1HI-R in the previous study [31].
Additionally, we assessed risk of suicide using the Suicide module of
the MINI

2.3. Procedure

We adopted a random sampling stratified by the PHQ-9 results
[36]. We used the following two criteria to stratify patients to receive
the next step of the MINI interview session as “probable depression™:
more than two items were present, of which one item was either of
the first two items in the PHQ-9 (item 1: anhedonia or item 2:
depressed mood), or the score of the dimensional assessment of the
PHQ-9 was more than 10. Trained psychiatrists (M.l or M.Y.), who
were blind to the results of the PHQ-9, conducted semistructured
MINT interviews of patients who met either of the two criteria and of
patients who were randomly selected from among those who did not
meet either of the two criteria [36,37]. The MINI interviews were
performed after the PHQ-9 screening in a different room on the same
day. The interval between the MINI interview and the PHQ-9 was
approximately 120 min, depending on the availability of the room and
the interviewers and on the timing of participants' routine clinical
consultation with internal medical physicians.

We defined the target population to estimate the validity of the
PHQ-9 and the PHQ-2 by the inclusion criteria described in the
participant section.

2.4. Statistical analysis

We calculated the sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), odds ratio, likelihood ratio of a
positive test and likelihood ratio of a negative test of the categorical
algorithm of the PHQ-9 and the PHQ-2 using sampling weights [36,37]
with multiple imputations for the missing data [38). The weight was
based on the inverse of the sampling probability for age, sex, clinical
diagnosis of primary illness and PHQ-9 dimensional score. In this way,
we estimated the point values and the 95% confidence intervals (Cls)
of the screening indices statistically in the targeted population of
511 outpatients.

In addition to the categorical algorithms, we calculated the same
values for the dimensional assessment of the PHQ-9 using various
cutoff points. For the dimensional scores of the PHQ-9 and the PHQ-2,
we illustrated the receiver operating characteristic (ROC) curves,
calculating the area under the curves (AUC). Cutoff points based on
the Youden index [39] were determined.

We calculated stratum-specific likelihood ratios (SSLRs) [40] of the
PHQ-9 dimensional score. The cutoff thresholds recommended in the
literature for the PHQ-9 were 4/5 for mild depression and 9/10 for
moderate to severe depression [15,30]. Thus, we calculated SSLRs for
the PHQ-9 for the scores 0-4, 5-9 and 10 and over.

We estimated the validity of item #9 of the PHQ-9 to detect
current suicidality as measured by the MINI suicidal module. Then, as
a supplemental analysis, to confirm whether the PHQ-2 would miss
suicidality or not, we showed the sensitivity, specificity and other
indices of the PHQ-2 to screen for suicidality as measured by item #9
of the PHQ-9.

We performed all statistical analyses using the statistical software
packages SPSS 17.0 (IBM, Tokyo, Japan) and Statistical Analysis
System (SAS) 9.2 (SAS Institute, Tokyo, Japan).

3. Results
3.1. Sampling process

The results of the sampling process have been reported in our
previous study [25]. During the study period, 598 patients visited the
clinic. We randomly selected 107 of the outpatients. From the selected
107 patients, we excluded 21 based on our inclusion criteria: 1 was
less than 20 years old, 7 consulted family members, 1 resided outside
the area, and 12 were severely cognitively impaired. Among the 86
patients, 5 patients were physically too ill, and 1 refused to participate
in the study. Then, we administered the PHQ-9 to 80 patients who
agreed to participate in the survey.

Among the remaining 491 patients who were not selected
randomly, we excluded 66 based on our inclusion criteria: 16 were
less than 20 years old, 15 consulted for family members, 1 visited to
prepare for admission, 2 resided outside the area, and 32 were
severely cognitively impaired. Among the 425 patients, 12 were
physically too ill, 4 were missed, and 5 refused to participate in the
study. Then, we administered the PHQ-9 to 404 patients and acquired
PHQ-9 data for 396 of the 404 patients, with eight sets of PHQ-9 data
being incomplete. As a result, 36 patients out of the 396 were screened
as positive for probable depression.

Among the total 116 participants (80 and 36 participants), 104
received a structured interview using the MINI. Twelve patients were
not interviewed (seven were missed, one was physically ill, and four
refused the interview).

The target population to estimate prevalence was 511 patients (86
and 425 patients).

Table 2
Sereening performance of the dimensional assessments of the PHQ-9 and PHQ-2
Se Sp PPV NPV OR IR+ IR—
PHQ-9 cutoff point
3/4 086 080 026 099 2537 431 047
4/5 086 085 032 099 369 588 016
5/6 067 090 035 097 18.08 669 037
6/7 067 093 042 097 25.76 925 036
7/8 067 095 053 097 39.86 1399 035
8/9 0.55 096 053 096 29.88 1408 047
9/10 055 098 065 096 50.0 232 0.46
/M 045 099 072 096 59.36 3284 055
1112 045 099 082 096 10587 5821 055
12/13 037 100 086 095 12468 7833 063
PHQ-2 cutoff point
172 077 089 036 098 2677 697 026
2/3 077 095 054 098 60.61 14.81 0.24
3/4 061 098 066 097 62.30 2475 040
4/5 031 100 090 095 16232 11272 069

Se, sensitivity; Sp, specificity; OR, odds ratio; LR +, likelihood ratio of positive test; LR,
likelihood ratio of negative test,
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Fig. 1. ROC curve and AUC of the PHQ-9.

3.2. Participants’ characteristics

The characteristics of the 511 subjects who were the target
population to estimate the validity of the PHQ-9 and the PHQ-2 were
reported in a previous study [25]. Table 1 summarizes the character-
istics of the participants.

3.3. Dimensional assessment of the PHQ-9 and PHQ-2

Table 2 shows the results of the sensitivity, specificity, PPV, NPV,
odds ratio, likelihood ratio of a positive test and likelihood ratio of a
negative test using each of the cutoff points of the PHQ-9 and the
PHQ-2. It was shown that the cutoff point of the PHQ-9 determined by
the Youden index was 4/5 and the cutoff point of the PHQ-2
determined by the Youden index was 2/3 (Table 2).

1.0 2 !
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z
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Fig. 2. ROC curve and AUC of the PHQ-2.

ROC curves of the PHQ-9 and the PHQ-2 are displayed in Figs. 1
and 2. The AUC of the PHQ-9 was 0.93 (95% Cl: 0.90-0.96), and that
of the PHQ-2 was 0.95 (95% Cl: 0.92-0.97).

The SSLRs with their 95% Cls of the PHQ-9 weighted back to the
target population are shown in Table 3.

3.4. Categorical algorithm of the PHQ-9 and PHQ-2

Using the categorical algorithm of the PHQ-9 and PHQ-2, the
sensitivity, specificity, PPV, NPV, odds ratio, likelihood ratio of a
positive test and likelihood ratio of a negative test are shown in Table 4.

3.5. PHQ-9 item #9 (suicidality)

The estimated sensitivity, specificity, PPV, NPV, odds ratio,
likelihood ratio of a positive test and likelihood ratio of a negative
test of the PHQ-9 item #9 (suicidality) for detecting suicidality as
measured by the MINI are shown in Table 5. The cutoff score of 0/1 of
item #9 of the PHQ-9 showed good sensitivity (0.70) and specificity
(0.97) (Table 5).

Among the 476 patients who completed the PHQ-9, 54 patients
(11.3%) endorsed item #9 of the PHQ-9 (suicidality). Among the 54
patients, the PHQ-2 categorical assessment for depression screened
21 patients as probably depressed. However, the PHQ-2 did not pick
up the remaining 33 patients with probable suicidality (61.1% of the
54 patients with probable suicidality as judged by item #9 of the PHQ-
9), suggesting that many suicidal patients would be missed without
performing item #9 of the PHQ-9.

4. Discussion

In the present study, the validity of the Japanese version of PHQ-9
andd PHQ-2 was examined. Compared with the results of the
categorical assessment of the PHQ-9, the PHQ-2 and the dimensional
algorithm using a cutoff point of 4/5 on the PHQ-9 had preferable
sensitivity and specificity in screening for major depressive disorders.

Using the cutoff point of 9/10 recommended in previous
publications [15,30], the sensitivity of the dimensional assessment
of the PHQ-9 was low. The cutoff point 4/5, which was a cutoff point
determined by the Youden index for the subjects of the present study,
was more adequate. However, even using the cutoff point of 4/5, 14%
of depressed patients were overlooked and 15% of nondepressed
patients were overdiagnosed as having depression, Comparing the
PHQ-2 and the dimensional algorithm of the PHQ-9 with a cutoff point
of 4/5, the PHQ-9 with cutoff point 4/5 had a preferable sensitivity but
a lower specificity. Given the small differences in sensitivities and
specificities between the PHQ-2 and the PHQ-9 with a 4/5 cutoff point
and given the simplicity of the evaluation, the PHQ-2 may be
preferred in screening for depression in this setting.

However, applying the cutoff point 4/5 would lead to over-
diagnoses, as more than 13% of patients would be erroneously judged
to have depression in a setting where the prevalence of depression
was 7.4% [25]. In addition, the PPV was only 0.32, which may not be
sufficient for routine clinical use. Meanwhile, the PPV of the cutoff
point 7/8 exceeded 0.5. Although the cutoff point 7/8 would miss 2.4%

Table 3
SSLRs of the PHQ-9 dimensional assessment
Stratum 0-4 5-9 10 and aver
SSLR 0.16 (95% Ci: 2.54 (95% CI: 23.05 (95%Cl:
0.07-033) 1.54-4.20) 12.51-42.47}

Posterior probability is greater than the prior probability if the SSLR is » 1.0. The former
is smaller than the latter if the SSLR is <0.1. An SSER =10 makes the target disorder
highly probable, whereas one smaller than 0.1 usually rules it out. SSLRs between 10
and 5 or between 0.1 and 0.2 are often very informative, while those between 0.5 and 2
waould be of little assistance in the diagnosis [40].
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patients with physical illness may be apt to recognize their vegetative
depressive symptoms as symptoms of their physical iliness and may
respond to the vegetative symptom items as “none” even though they
are present.
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Table 4
Screening performance of the categorical algorithms of the PHQ-9 and PHQ-2
Se Sp PPV NPV OR LR+ IR~
PHQ-9 0.42 1.00 0.93 0.96 3085 178.7 0.58
PHQ-2 077 0.91 0.40 0.98 325 8.37 0.26

of patients, the percentage of patients who would be erroneously
overdiagnosed as having depression would now be only 4.6%. Given
the risk of overdiagnosis, the cutoff point 7/8 of the PHQ-9 may he
more useful than the cutoff point 4/5. In a different context, the cutoff
point 10/11, the specificity and the PPV for which were 0.99 and 0.76,
respectively, may be more useful so as not to overdiagnose depression
in routine clinical practices.

For patients in an internal medicine outpatient clinic in a rural
general hospital in Japan, the categorical algorithm of the PHQ-9 had
lower sensitivity, whereas the higher specificity seems to be excessive
given the cost of overlooking a significant proportion of depressed
patients. Meanwhile, the PHQ-2 had adequate sensitivity and
specificity. In such an internal medicine outpatient clinic, the PPV of
0.40 and the NPV of 0.98 of the PHQ-2 may be acceptable. In a setting
where the prevalence of depression was 7.4% [25], the PHQ-9
overlooked about 58% of patients with major depressive disorders,
while the PHQ-2 overlooked about 23% of those. However, the PHQ-2
overdiagnosed 8.3% of patients without major depressive disorders as
having depression. Thus, follow-up clinical diagnosis or follow-up
monitoring is needed to exclude these pseudopositive patients as not
having a depression diagnosis.

Previous studies showing sensitivity and specificity of the PHQ-9
among Korean people and/or the elderly showed a lower score as the
cutoff point, such as 4/5 and 6/7 [16,17]. Thus, the elderly, especially
in Asian populations, may hesitate to express their depressive
symptoms in a self-reported questionnaire. The World Health
Organization and the World Psychiatric Association have stated that
depression in old age is stigmatized in several ways [41], and the
stigmatization against depression in elderly people may cause them to
underreport their depressive symptoms as discussed in a previous
study [17]. Other studies discussed different reasons, such as that the
elderly generally focus on somatic rather than cognitive and
emotional symptoms and thus the PHQ-9 may not fully recognize
the core features of depression [16].

The sensitivity of the PHQ-9 categorical algorithm as shown in the
present study was lower than that in previous meta-analyses
including primary care and general practice settings {10,12,14].
Lower sensitivities of the PHQ-9 categorical algorithm were shown
in a study among inpatients in a hospital department of internal
medicine in Geneva, Switzerland [22]; among chronically ill elderly
patients in general practices in Limburg, a province in the Netherlands
{17]; and among patients with medical disorders in Spain [23]. These
previous studies showing lower sensitivities of the PHQ-9 categorical
algorithm were all targeting patients with physical illness. Consider-
ing that the PHQ-9 included vegetative symptoms, such as appetite
loss and fatigue, patients with chronic illness may have attributed
their depressive symptoms to their physical conditions and not to
their depressive disorder, as discussed in the previous study [22].
Although we have no data and have no clear-cut explanation for it,

Table 5
Performance of item #9 of the PHQ-9 in screening for suicidality

Se Sp PPV NPV OR R+ LR~

Score of item #9 of PHQ-9
070 097 076 096 7060 2199 031
1/2 017 100 100 089 - - 0.83
2/3 013 100 100 089 -~ - 087

: Because these are cells with zero, it is impossible to estimate the value,

Item #9 of the PHQ-9, which asks about current suicidality, had
applicable validity, given the sensitivity and specificity of 0.70 and
0.97, respectively, in screening for suicidality. The values were not so
different from those reported in a previous study among depressed
primary care patients (sensitivity: 0.84; specificity: 0.69), which were
calculated using the suicide item in the mood module of the Structured
Clinical Interview for DSM-1V Axis | Disorders {42]. Meanwhile, the
PHQ-2 missed more than 60% of patients who endorsed item #9 of the
PHQ-9. Administration of only the two questions included in the PHQ-
2 may not be sufficient to identify such patients. This study suggests
that the routine use of the PHQ-9 or PHQ-2 plus item #9 of the PHQ-9
would be recommended to identify individuals at risk for suicide who
would not otherwise have been identified.

In the present study, we calculated the SSLRs [40] of the PHQ-9.
Our previous study showed the estimated prevalence of major
depressive episodes was 7.4% in a general internal medicine polyclinic
in rural Japan [25]. The physician working at the clinic has information
that those with a score > 10 have a 65% chance of having depression
based on the SSLR=23.1, while those whose scores are 0-4 (SSLR=
0.16) have only a 1% chance of having depression. This information is
more useful than adopting the single recommended threshold.

The study has several limitations. First, we selected only a single
hospital located in a rural area for convenience. The findings of the
present study can be generalized to outpatients in general internal
medicine in Japanese rural hospitals, where patients are generally
elderly and have chronic physical illness. However, this population
may not be representative of other populations in Japan, such as those
in urban hospitals and those in specific outpatient clinics. A survey of
multiple, randomly selected sites from across Japan should be
performed to generalize the findings. Second, the number of subjects
was relatively small. Third, the present study used the MINL. Although
the MINI is a validated interview tool to diagnose psychiatric
disorders, a semistructured interview for DSM-IV may have been
more appropriate. In a validation study of the Japanese version of the
MIN! using the structured clinical interview for DSM-Ili-R [31], the
sensitivity and specificity to detect major depression were 1.0 and
0.87, respectively, suggesting the MINI may overlock a segment of
those patients with major depression. This may have caused the
apparent low sensitivity of the PHQ-9 and is one of limitations of the
present study.

In conclusion, the PHQ-2 may be preferred in screening for
patients with major depression in internal medicine outpatient
clinics of rural general hospitals in Japan from the viewpoint of
validity and ease of use. However, performing only the PHQ-2 may
miss many suicidal patients. Given that item #9 of the PHQ-9 can
detect suicidality, performing the PHQ-2 plus item #9 of the PHQ-9
is recommended.
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Objective: In Europe and the US, primary care has been anticipated in identifying untreated depression.
Findings show a high prevalence of depression in such settings. However, the prevalence of depression in an
internal medicine clinic in a rural area of Japan, which has a role in primary care, is unclear.

Method: The prevalence of depression and comorbid psychiatric disorders among outpatients of an internal
medicine clinic in a rural general hospital was measured by a structured interview using the Mini
International Neuropsychiatric Interview. Outpatients were recruited consecutively and stratified by Patient
Health Questionnaire-9 (PHQ-9) scores. Among 598 outpatients, we interviewed 75 randomly selected

Depression patients and 29 whose results of the PHQ-9 were positive. We estimated prevalence of depressive episode
Suicide using age, sex, physical findings by internal medical doctors and PHQ-9 scores as covariates.
Prevalence Results: The estimated prevalence of major and minor depressive episodes were 7.4% [95% confidence interval

(C): 3.4%-11.4%] and 6.8% (95% CI: 2.6%~10.9%), respectively. Among major depressed patients, 71.4% had

current suicidal ideation.

Conclusion: Given the high rate of depression and suicidality, identification of depression and collaboration
between internal medical doctors in a rural area of Japan and mental health professionals are needed.

© 2013 Elsevier Inc. All rights reserved.

1. Background

Depression is a prevalent, disabling disorder that has a profound
influence on quality of life. It is estimated to become the leading cause
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of disability worldwide in 2030 and was already the leading cause of
morbidity in middle- and high-income countries, including Japan, in
2004 {1].

Previous studies have invariably reported a high prevalence of
depression in the general population {2-5] and in health care settings
|6-8]. For example, the World Health Organization (WHO) per-
formed a primary care mental health survey of 14 countries and
found that 14% of primary care patients suffered from major
depression [6]. Given the high prevalence of depression, primary
care settings play an important role in identifying and treating
depressed patients |9-11]. In Japan, there are few doctors specialized
to primary care because its medical system has no clear definition of
primary care and the specific providers responsible. Most patients,
especially those in rural areas, consult an internal medical doctor for
their primary care,

A previous study of patients in a general medicine clinic showed a
4.7% lifetime prevalence of major depressive episodes [12]. Another
survey, also performed about 20 years ago, showed a 3.0% prevalence
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of major depressive episodes |13]. However, there are few recent
studies showing depression prevalence in primary care settings.
Recently, we reported the prevalence of depression in a rural general
hospital, where many of the patients were elderly [mean age (S.D.)=
72.9 (12.5) years]. Approximately 53%, 12% and 10% of the patients
suffered from hypertension, hyperlipidemia and diabetes, respectively,
which suggested that this rural general hospital played a role in the
primary care of chronic physical illnesses of elderly patients {14]. Using
the Patient Health Questionnaire-9 (PHQ-9), 8.7% [95% confidence
interval (CI), 5.5%-11.8%] presented with probable major depression
and, 16.7% (12.5%-20.8%), with a probable mood disorder. However,
these prevalence estimates were based only on self-reports, and we did
not perform any structured interviews to diagnose depression. There
were also no data regarding comorbid psychiatric disorders that are
commonly observed in primary care settings [15,16). Therefore, the
present study used structured psychiatric interviews to elucidate the
prevalence of depression and other psychiatric disorders among patients
of a general internal medicine outpatient clinic in a rural area of Japan.

2. Methods
2.1. Participants

This study was approved by the Ethics Committee of the National
Center of Neurology and Psychiatry in Japan. The researchers provided
all participants with detailed information using a written document
and administered a battery of self-report questionnaires after the
patients provided oral informed consent. After this first-stage
screening, we conducted structured psychiatric interviews with
patients who provided further written informed consent.

This study was conducted on nine consecutive consultation days
between July 12 and 23, 2010, at a general internal medicine
outpatient clinic in a general hospital having no mental health
specialties. This hospital is located in a small city (population of
124,756in 2010) in the Tohoku region of Japan. The hospital serves as a
regional public hospital and is funded by the National Health Insurance
Society of Oshu City. Oshu City is a typical rural area about 500 km
north of Tokyo with low population influx. There are high proportions
of elderly people and people engaged in primary industry [17].

We used the following inclusion criteria to define a target
population that can be assessed for depression in routine clinical
practice: (a) patients aged 20 years or older who visited the
outpatient clinic to consult a physician for their own primary care
and (b) patients who have no communication difficulties, such as
hearing loss or language problems, and who have no severe cognitive
impairment, such as dementia or disturbance of consciousness. Thus,
we did not include visitors who came in for admission preparation or
those who consuited for their family members. We also did not
include patients who lived outside the catchment area of the hospital.
Severe cognitive impairment was judged based on a semistructured
interview, using the first two questions of the Mini-Mental State
Examination concerning time and place orientation [18,19] by
research staff consisted of psychiatrists (Ml and MY), a research
assistant (TO) having experience in survey using the Mini-Mental
State Examination and PHQ-9 in internal medical clinics and nurses.
All were trained for the procedure of the present study. The staff
sometimes conducted an additional interview regarding patient
lifestyle factors and dementia history if accompanying persens were
present. Due to ethical considerations and feasibility of the survey, we
also excluded patients who were too physically ill to be interviewed.

2.2. Measurements
2.2.1. PHQ-9

We used the PHQ-9 [20,21] to stratify participants. We asked
patients to choose from the following options how often they had

been bothered by each of nine symptoms over the last 2 weeks:
“not at all,” “several days,” “more than half the days" and “nearly
every day.” Two scoring methods, a categorical algorithm and a
dimensional assessment, have been proposed in the literature. In
the categorical algorithm, depression screening is positive if five or
more of the nine depressive symptom criteria were present at least
more than half the days and one of the symptoms is depressed
mood or anhedonia. One of the nine items, “thoughts that you
would be better off dead or of hurting yourself in some way,” was
counted if present at all. In addition to the categorical algorithm, we
judged depression severity using a dimensional scale, with a cutoff
score of 10 reported as optimal for screening probable depression.
Each item is scored from 0 to 3, with a total possible score of 27 for
the nine items.

We used a categorical algorithm to screen probable depression
positive. In the categorical algorithm, depression is positive if one of
two items (depressed mood or anhedonia) was present. Based on the
results of the PHQ-S, patients were screened as probable depression
positive using either the categorical algorithm (one of the two items)
or the dimensional assessment (score of more than 10).

2.2.2. Mini International Neuropsychiatric Interview (MINI)

We used the MINI {22,23] to diagnose depression and other
psychiatric disorders. The interview was originally developed as a
structured diagnostic interview compatible with DSM-1II-R and [CD-10
criteria [2526]. The MINI focuses on current diagnoses and only
explores lifetime diagnoses clinically if relevant to the present status.
For most diagnostic sections, one or two screening questions are used
to rule out the diagnosis when answered in the negative. The MINI
includes 19 disorders chosen as most common from epidemiological
data [27,28]. In the present study, we used the modules related to
depression, anxiety, eating disorders and alcohol/substance depen-
dence/abuse, which are often observed in primary care settings [16].
We evaluated current suicidality using the suicidality module (C) of
the MINL, although the validity has not been completely established
[22-24]. The module consists of six items that identify any suicide-
related episodes or phenomena, including suicidal ideation within the
last month (five items) and history of suicide attempts (one item) in
the life. If any items in the suicidal ideation within the last month (five
items) were relevant, we judged that current suicidality was present.
In addition, we calculated the score (e.g. lifetime histories of
attempting suicide==4, presence of having suicidal ideation within a
month=46, planning or attempting suicide within a month=10) and
showed the number of patients with a high risk (MINI suicide risk >
10) as sever suicidality [22-24). In addition to the current suicidality
evaluated by the MINI, we investigated score of the Item 9 in the PHQ-
9 (thoughts that you would be better off dead or of hurting yourself in
some way: not at all: 0; several days: 1; more than half the days: 2; and
nearly every day: 3, over the past 2 weeks). We confirmed that scores
of the ltem 9 among patients with current suicidality by the MINI
(median: 1; range: 0-3) were significantly higher than those among
patients without (median: 0; range: 0-1) (U=273.5, P<.01 by the
Mann-Whitney U test). We also used the MINI to assess minor
depressive episodes, defined as having two to four items, with one of
the items being depressed mood or anhedonia in the major depressive
episode module (A) of the MINIL

2.3. Procedure

We defined the target population by the inclusion criteria
described in the participant section and adopted a random sampling
stratified by the PHQ-9 results. Trained psychiatrists (MI or MY), who
were blind to the results of the PHQ-9, conducted structured MINI
interviews of patients who were screened as probable depression
positive as well as randomly selected patients.
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2.3.1. Statistical analyses

We calculated the prevalence estimates of any depressive episode
(major depressive episode and minor depressive episode), other
psychiatric disorders and their 95% Cls using sampling weights. The
weight was based on the inverse of the sampling probability for age,
sex, clinical diagnosis of primary illness and PHQ-9 score. We
performed multiple imputations for the missing data. We performed
all statistical analyses using the statistical software packages SPSS 17.0
{1BM, Tokyo) and Statistical Analysis System {SAS) 9.2 (SAS Institute
Japan, Tokyo).

3. Results

During the study period, 598 patients visited the clinic. We
randomly selected 107 of the outpatients. From the selected 107
patients, we excluded 21 based on our inclusion criteria: 1 was less
than 20 years old, 7 consulted for family members, 1 resided outside
the area and 12 were severely cognitively impaired. Among the 86
patients, 5 patients were physically too ill, and 1 refused to participate
in the study. Then we administered the PHQ-9 to 80 patients who
agreed to participate in the survey.

Among the remaining 491 patients who were not selected
randomly, we excluded 66 based on our inclusion criteria: 16 were
less than 20 years old, 15 consulted for family members, 1 visited to
prepare for admission, 2 resided outside the area and 32 were
severely cognitively impaired. Among the 425 patients, 12 were
physically too ill, 4 were missed and 5 refused to participate in the
study. Then, we administered the PHQ-9 to 404 patients and acquired
PHQ-9 data for 396 of the 404 patients, and 8 of PHQ-9 data were
incomplete. As a result, 36 patients out of the 396 were screened as
probable depression positive.

Among the total 116 participants (80 and 36 participants), 104
received a structured interview using the MINL Twelve patients were
not interviewed (seven were missed, one was physically ill and four
refused the interview).

The target population to estimate prevalence was 511 patients (86
and 425 patients).

Table 1 shows characteristics of the target population (n=511).
The median age of the population was 75 years, with more than 81.8%
of participants being 65 years old or older. As shown in Table 1,
chronic physical illnesses, such as hypertension, diabetes and
hyperlipidemia, were frequent. The median number of visits in the
past 6 months was four, which means many patients consulted the
clinic approximately once every 6 weeks.

Of the 104 patients who we interviewed using the MINI, we
diagnosed 21 as having experienced a major depressive episode and
15 with a minor depressive episode. One had a hypomanic episode,
two had posttraumatic stress disorder (PTSD) and five had alcohol
dependence. Twenty-seven patients had suicidal thoughts. No one
had a high risk of suicide among 99 patients who completed the
suicidality module of the MINI (five had incomplete data). Table 2
shows weighted prevalences of depression and other psychiatric
disorders. The estimated prevalence of having a major depressive

Table 2
Prevalence of depression and other psychiatric disorders
Estimated (95% Ci)
prevalence (%)
Any depressive episode 14.1 8.2-200
Major depressive episode 7.4 34-114
(current, 2 weeks)
Minor depressive episode 6.8 2.6-109
{curreat, 2 weeks)
Hypomanic episode (current) 08 0.0-2.4
PTSD (curvent, past month) 14 0.0-34
Alcohol dependence 5.4 0.3-105
(past 12 months)
Current suicidality 127 66-189

episode was 7.4% (95% CI: 3.4% to 11.4%). That of any depressive
episode, including both major and minor depressive episode, was
14.1% (95% Cl: 8.2% to 20.0%), which means that one in every seven
patients was estimated to have depression. Prevalence of current
suicidality was 12.7% or one in every eight patients. Alcohol
dependence was also frequent {5.4%).

Table 3 shows the prevalence of comorbid psychiatric disorders and
current suicidality among patients that experienced a depressive
episode. Prevalence of suicidality was high in patients with a major
depressive episode as well as those with any depressive episode. Among
the patients with major depressive episode (n=21), median (range) of
the scores of item 9 of the PHQ-9 was 1 (0-3). Among those diagnosed as
having any depressive episode (n=36), median (range) of the scores
was 0 (0-3). And among those who had no depressive episode, median
(range) of the scores was 0 (0-1). Proportions of patients who scored
the Item 9 of the PHQ-9 as 3 (nearly every day over the past 2 weeks)
were 38.1%, 22.2% and 0% among patients with major depressive
episode (n=21), those with any depressive episode (n=36) and those
without any depressive epjsode (n=68), respectively.

4. Discussion

The present study investigated the prevalence of depression and
other psychiatric disorders in a general internal medicine outpatient
clinic of a Japanese rural general hospital using structured interview
conducted by trained psychiatrists followed by screening of PHQ-9.
Patients were elderly and had chronic physical illnesses. The
prevalence of major depressive disorder was 7.4% and, that of
depression including both major and minor depressive disorders,
was 14.1%. The prevaience of alcohol dependence was high, and
suicidality was prevalent among patients with major or minor
depressive disorders.

A previous survey conducted by the WHO nearly 20 years ago
reported the prevalence of depression as 3.0% in internal medicine
outpatient clinics in Japan { 13]. The prevalence of PTSD in the previous
survey (0.2%) was also lower than that of the present study (1.4%).
The prevalence of aicohol dependence in the previous survey was
6.2%, which was comparable to that of the present study (5.4%). In
contrast, the prevalence of generalized anxiety disorder was 5.0% in

Tabie 1 Table 3
Characteristics of the study participants Rate of comorbid psychiatric disorders in patients with depression
Median age (range) in years 75 (21-102) Number %
Sex: female (%)
Clinical diagnosis of primary iltness (%) Major depressive episode (n==21)
Hypertension 587 Current suicidality 15 714
Diabetes 16.0 PTSD 1 48
Hyperlipidemia 159 Alcohol dependence 0 0
Brain infarction 84 Any depressive episode (n=36)
Arthythmia 68 Current suicidality 18 50.0
Number of visits in the past 6 months PISD 2 5.6
Median (range) 4(0-74) Alcohol dependence 1 2.8

M. Inagaki et al. / General Hospital Psychiatry 35 (2013) 286-290 289

the previous survey, while no patients had generalized anxiety
disorders in the present study.

These discrepancies may be explained by differences in partici-
pants and methods between the previous survey and the present
study. The previous survey was conducted in a hospitai located in a
medium-sized city, whereas we examined prevalence of psychiatric
disorders in a rural hospital. The previous survey excluded patients
older than 65 years old, while the majority of participants in the
present study were older than 65 years old. In addition, we need to
consider that the previous survey was performed nearly 20 years ago.

A previous study performed in the US showed that the prevalence
of major depression in rural primary care (8.3%) was lower than that
in urban primary care settings (14.8%) [29]. The internal medicine
clinic in the present study was located in a rural area, and the
prevalence of major depression {7.4%) was similar to that previously
reported [29]. However, the prevalence of depression in an urban
clinic in Japan may be different.

Our previous study using the PHQ-9 to identify probable depres-
sion in the same clinic showed that prevalence of probable major
depressive disorders (8.7%, 95% Cl: 5.5%-11.8%) [14] was similar to
that of the present study, suggesting that the results are reproducible.

The present study showed a high prevalence of current suicidality.
In addition to the high prevalence, there was a higher rate of current
suicidality among patients with major depressive episodes. Thus,
current suicidality should be considered in addition to depression in
patients evaluated at internal medicine clinics of rural general
hospitals. In particular, referral of depressed patients with suicidal
thought mare than several days in the past 2 weeks to mental heaith
professionals is required.

Previous studies in other countries showed that the prevalence of
major depression in primary care settings for people aged 65 or older is
19.5% 30}, which is higher than the prevalence found in the present
study. The prevalence of depression in the general Japanese population
is 2.9% [31], which is lower than that in other countries [32]. The lower
prevalence in the genera population may reflect the lower prevalence
of depression in general internal medicine outpatient clinics.

The prevalence of depression in the internal medical outpatient
clinic shown in the present study was higher than that previously
reported for the general population in Japan [31]. This is similar to
findings from other countries where the prevalence of depression in
primary care settings is higher than in the community [30,33). These
results suggest that depressed patients more frequently consult
internists, Thus, it is important that physicians appropriately identify,
treat and/or refer untreated depressed patients that consult the clinic
to mental health specialists.

The study has two major limitations. First, we selected only a
single hospital for convenience. A survey of multiple, randomly
selected sites from across Japan should be performed to generalize the
findings. Second, the number of participants in the study was too
small to effectively investigate comorbidities.

The present study showed a high prevalence of depression in an
internal medicine outpatient clinic of a rural general hospital that
plays a role in primary care for residents of its catchment area. We also
showed a high prevalence of suicidality and its higher comorbidity
rate with depression. Given the high rate of depression and suicidality,
identification of depression and collaboration between internal
medical doctors and mental health professionals, such as psychia-
trists, are needed.
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