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Objectives: This study aimed to estimate the p e of psychological distress in indivi with and
without cardiovascular risks and events [cardiovascular disease (CVD) conditions] and the incremental effects
of psychological distress on the out-of-pocket heaith 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 K6 scale, the presence of treated CVD
conditions and 6ut-of-pocket health care expenditures as a share of household consumption expenditures
were self-reported by 20,763 individuals living alone and aged between 20 and 59 years.

Results: Individuals with obesity [adjusted odds ratio (AOR), 4.3), stroke (AOR, 3.2), ischemic heart disease
(AOR, 2.3), hyperlipidemia (AOR, 1.8) or diabetes (AOR, 1.7) were more likely than those without to 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 iliness. 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

Cardiovascular risks and events |cardiovascular disease (CVD)
conditions] such as obesity, hyperlipidemia, hypertension, diabetes,
ischemic heart discase 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
loss due to absence from work [7] and increased mortality [8].

Avaifable 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
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uncertain whether comorbidities of CVD conditions with psycholog-
ical distress are associated with burdens of out-of-pocket health care
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
heaith at low cost with equity [17], we hypothesized that there would
Dbe an incremental effects of psychological distress on aut-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.
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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 fapan, 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 >120
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 alore who were aged between 20 and 59 years and
noninstitutionalized and who completed questions on working status,
out-of-pocket health 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
toreceive retirement benefits and public pension, which can provide

i Over 120 million inhabitants in about 840,000 districts

|

‘ 5,440 districts with 287,807 households |
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Enrolled households (n=229,821) and household
members (n=624,168)

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 aduits.

2.2, Measures

22,1, 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
prior. population-based studies [22,23]. Our report considers only the
status of each conditionrather 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, (c) 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

l——————————)' 570,689 living with 2 or more family member excluded

I 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) j

577 excluded because of missing information for
institutionalization or institutionalized individuals

I Non-institutionalized (n=25,326) l
I 4,690 because of missing information for
J' some variables: working status, out-of-pocket
pending, and h l ion expenditure

I Completed questionnaire (n=20,736) l

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 ‘ail 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. Qut-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 (CIs) 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, (¢) marital
status, (d) employment status, (e) pension status and (f) urbanicity.
In addition, we estimated the ratios of treated mental illness 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

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 modeis 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 mairied, 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 30.6
30-39 4632 223
40-49 3655 176
50-59 6113 285
Marital status
Married 2134 103
Single 14,421 69.5
Widowed/divorced 4181 202
Employment status
Employed 17.641 85.1
Unemployed 3085 148
Pension status .
Without 20,169 973
With 367 27
Urbanicity
Major metropolitan area 5005 24.1
Other urbanized area 13,995 675
Rural area . 1735 84
Number of CVD conditions
0 19,136 92.3
1 1187 57
=2 413 20
Type of CVD conditions
Diabetes 441 21
Obesity 59 03
Hyperlipidemia 427 21
Hypertension 893 43
Stroke 97 05
Ischemic heart disease 110 05
Other cardiovascular diseases 123 06
Psychological distress (scores on the KG)*
SPD (214) 1126 54
MPD (9-13) 2425 117
Noncase {0-8) 15,838 76.4
Unknown 1347 85
OOP burdens
13,932 672
2245 108
2235 10.8
1245 65
979 47

0P burdens, out-of-pocket health care expenditures as a share of household
consumption expenditures.

* SPD group was defined as K6 scores of 214, MPD group as 9-13, noncase group as
0-8 and unknown group as any missing values.
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Table2
Multinomial fogistic analyses ining the idities of treated ular risks and events with psychological distress
CVD conditions n Prevalence, ¥ Crude OR™ {953 ay ADRA (955 €1)
$eD MPD SPD MPD SPD MPD
Diabetes
With 441 56 125 133 (0.91-1.96) 137 {0.88-1.56) 166 (1L.11-2.46) 138 {1.02-1.855
Without 20285 54 17 1 1 1 H
Obesity
With 59 189 18 393 (1.55-7.85) 127 {0.56-2.88) 431 (230-8.82) 1471 {0.63-3.18)
Without 20677 54 117 1 1 H 1
Hyperlipidemia
With 427 0 128 142 (0.97-2.07) 120 {D90-181) 1.82 (1.23-2.68) 143 {10812
Without 20,308 54 1.7 1 1 H 1
Hypertension
With 883 4.5 11 0.91 (0.66-1.26) 105 {0.85-131) 122 {087-1.70; 128 {(1.03-1.615%
Without 19843 55 117 1 1 1 1
Stroke
With 7 113 155 2.84 (1.53-5.64) 1.85 {1.04-3.28) 3.8 {1.62-8.13)* 204 {1.34~3.84)
Without 20639 5.4 ny 1 1 1 1
Ischemic heart disease
With 110 82 127 1.93 {0.96-3.87) 138 {0.78-247) 226 {1.12-488) 150 (0.80-2.88)
Without 20528 54 117 1 1 1 1
Other cardiovascular
With 123 57 171 141 (0.85-3.07) 187 {121-321) 1.57 {0.72-3.45) 218 {1.33-3.57)
Without 20613 54 117 1 1 1 1

* The reference groups for primary independent variables were defined as individuals without sach CVD condition.
® The reference groups for dependent variables were defined as a score on the K5 of G-8.
© ORs after simultaneously controlling for potential mgl’wnders that were gender, age, marital status, employment status, pension status and urbanicity,

* P<0s.

employed, and 2.7% received disability, survivor or public p

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 ratic {AOR}, 4.3; 95% (I,
2.1-8.8], stroke (AOR, 3.2; 95% Cl, 1.6-6.1), ischemic heart disease
(AOR, 2.3; 95% C1 1.1-4.7), hyperlipidemia (AOR, 1.8; 85% 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 illness (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 2
Ratios of treated mental illness in patients comorbid with CVD conditions and
psychological distress

Ratios of treated mental illness, % (95% CI)

CVD conditions SPD MPD

Diabetes 31.0(153-50.8) 127 (5.3-245)
Obasity 400 (12.2-73.8) 14.3 (04-57.9)
Hyperlipidemia 50.0 (313-68.7) 20.0 (104-33.0)
Hypertension 30.0 (16.6-46.5) 10.1 {5.0-17.8)
Stroke 0,0 (0,0-38.5) 0.0 (0.0-30.2)

556 (21.2-86.3)
429 (9.9-816)

143 (1.8-42.8)
143 (3.0-36.3)

ischemic heart disease
Other cardiovascular

For average f-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 CTVD conditions,
patients comorbid with SPD and obesity {AOR, 8.1; 95% CI, 2.1~
16.6), SPD and ischemic heart disease {AOR, 3.4; 95% CI, 1.3-8.5), and
SPD and hypertension {AOR, 2.6; 95% CJ, 1.6-4.0) had higher out-of-
pocket expenditure burdens than patients with only CVD condidons.
In comparison, no significant differences in burdens weare observed
between CVD patients comorbid with MPD and patients with only
CVD conditions. Among individuals without each CVD conditions,
SPD and MPD groups had higher out-of-pocketr burdens than
noncase group.

4. Discussion

This cross-sectional study of a nationally repr tative 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 di 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 ciations between
the presence of psychological distress and obesity {12], stroke [11,12},
ischemic heart disease {11-13}, hypetlipidemia {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 results confirm the need
for identifying and managing psychologicai 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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patients with physical iliness may be apt to recognize their vegetative
d ive symptoms as symptoms of their physical illness and may

Table 4
Screening performance of the categorical algorithms of the PHQ-9 and PHQ-2
Se Sp PPV NPV OR LR+ LR~
PHQ-9 042 1.00 093 096 3085 1787 0.58
PHQ-2 0.77 091 0.40 0.98 325 837 026

respond to the vegetative symptom items as “none” even though they
are present.
Item #9 of the PHQ-9, which asks about current suicidality, had

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 be
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 highey 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, especiaily
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 hicluded vegetative symptoms, such as appetite
toss and fatigue, patients with chronic iliness 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 IR+ LR—

Score of item #9 of PHQ-9
070 097 076 096 7060 2199 031
12 017 100 100 089 -~ - 0.83
2/3 013 100 100 089 - - 0.87

- Because these are celis with zero, it is impossible to estimate the value.

pplicable 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-IV Axis I 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 asthose
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
MINI using the structured clinical-interview for DSM-III-R [31], the
sensitivity and specificity to detect major:depression were 1.0 and
0.87, respectively, suggesting the MINI may overlook 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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Table 1
Characteristics of participants
Characteristics n=511
Age Mean (S.D.) years old 73.5 (123}
Median (range) years old 75 {21-102)
Sex (male): n, % n=208 40.7%
Clinical diagnosis of primary iliness: n, %
Hypertension n=300 58.7%
Diabetes n=82 16.0%
Hyperiipidemia n=81 15.9%
Brain infarction n=43 8.4%
Arrhythmia n=35 6.8%
Number of visits in the past 6 months: 4(0-74)

median (range)
Patients diagnosed as having major
depressive episode by MINI: n, %
n=37 7.4%
Patients assessed as having current
suicidality by MINE n, %
n=65 12.7%

Additional detailed information has been reposted previously [25].

Structured Clinical Interview for DSM-III-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 resuits
[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 vesults of the PHQ-9, conducted semistructured
MIN] 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.

24. 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 intervais (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
2 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 statisticaf 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 ifl, 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 c d for family bers, 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 ofthe 396 were screened
as positive for probable depression.

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 2
i of the dil i of the PHQ-9 and PHQ-2

Se Sp PPV NPV OR R+ R~

PHQ-9 cutoff point
3/4 086 080 026 099 2537 431 017
4/5 086 085 032 099 369 588 016
5/6 067 080 035 097 18.08 669 - 037
6/7 067 093 042 097 25.76 925 036
8 067 095 053 097 39.95 1399 035
&5 055 096 053 096 29.88 1408 047
9/10 055 098 065 096 50.0 232 046
10711 045 089 072 096 5336 3284 055
11/12 045 099 082 096 10587 5821 055
12/13 037 100 086 095 12468 7833 083

PHQ-2 cutoff point
12 077 089 036 098 2677 697 026
2/3 677 095 054 088 60.61 1481 024
3/4 061 098 066 087 62,30 2475 040
4/5 031 100 080 085 16232 11272 069

Se, sensitivity; Sp. specificity; OR, odds ratio; LR+ likelihood ratio of positive test; [R—,
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 resuits of the sensitivity, specificity, PPV, NPV,
odds ratjo, 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-8 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).

10 2 1
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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% CI: 0.80-0.96), 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 ratic of a
positive testand likelihood ratio ofa negative testare shown in Table 4.

3.5. PHQ-§ item #9 (suicidality)

The estimated sensitivity, specificity, PPV, NPV, odds ratio,
likelihood ratio of a positive test and likelihcod 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 071 of
item #8 of the PHQ-9 showed good sensitivity {0.70) and specificity
{0.97} (Table 5).

Among the 475 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 itam #9 of the PHQ-
9}, suggesting that many suicidal patients would be missed without
performing item #9 of the PHQ-S.

4. Discussion

In the present study, the validity of the Japanese version of PHQ-S
and 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 disordars.

Using the cutoff point of 9/10 recommended in previous
publications [15,30], the sensitivity of the dimensional assessment
of the PHQ-8 was fow. 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 4/3, 14%
of depressed patients were overlooked and 15% of nondepressed
patients were overdi; »sed 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 2 preferable sensitivity but
a lower specificity. Given the small differences in sensitivities and
specificities between the PHQ-2 and the PHQ-5 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
o have depression in a setting where the prevalence of depression
was 74% [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 exceaded 0.5. Although the cutoff point 7/8 would miss 2.4%

Table 3
SSLRs of the PHQ-9 dimensional assessment
Stratum - 5-9 10 and over
SSLR 0.16 (955 C1: 2,54 {95% Ciz 23.05 (95%Ch
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 SSLR >10 makes the target disorder
highly probable, whereas one smaller than 0.1 usually rules it out. SSLRs between 10
and 5 orbetween 0.1 and 0.2 are often very informative, while those between 0.5 and 2
would be of little assistance in the diagnosis [0},
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1. Background

Depression is prevalent {1-4], and its influence on quality of life is
profound. In middle-income and high-income countries including
Japan, depression was the leading cause of disability in 2004 51
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 oveleonked
and that many nondepressed patients were misdiagnosed as having
depression {9}, Thus, developrnent 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% ClI: 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% CI: 0.66-0.97) and 0.88 (95% Cl: 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 0.81 (95% CI: 0.72-0.88) and 0.92 (85% 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 stidy, we showed that a critical symptom, 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
rmiss 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 mentaf 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 Nationial Health Insurance Society in Oshu. The city is focated 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 consult 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
Jjudged 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 research staff
consisting of two psychiatrists (M.L 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 ill to be interviewed.

This study was approved by the ethics comumittee 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 (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 assessmaent 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-1I-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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CVD conditions and
psychological distress
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Crude buyden

burdens, M ratio® (95% CI)

Adjusted burden
ratio™ (95% C1)

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 64 1 1
Without diabetes
SPD 36 197 (1.66-2.33)*  2.08 (1.77-2.43)*
MPD 25 141 {1.23-1.62)° 142 (1.25-1.62)"
Noncase 17 1 1
‘With obesity
SPD 141 570 (2.09-14.67)~ 6.07 (2.14-16.63)%
MPD 4.1 0.45 (0.06-1.78) 2.09 (0.35-8.44)
Noncase 50 1 1
Without obesity
37 191 (1.61-2.25)" 202 (1.72-2.35)
MPD 26 142 (1.24-1.62)* 142 (1.25-1.61)*
Noncase 18 1 1
‘With hyperlipidemia
SPD 105 2.82(1.39-516)"  1.53 (0.84-2.67)
MPD 71 1.24 (0.62-2.26) 1.28 (0.74-2.11)
Noncase 64 1 1
‘Without hyperlipidemia
SPD 36 191 {1.60-225)*  2.03 (1.73-2.37)"
MPD 25 142 (1.24-1.63) 141 (1.24-1.60)*
Noncase 17 1 1
With hypertension
SPD 103 3.44 (2.02-551)°  2.56 (1.58-4.00)"
MPD 6.0 1.24 {0.74-1.97) 1.08 (0.70~1.63)
Noncase 56 1 1
Without hypertension
SPD 35 191 (1.60-2.27)* 193 (1.63-2.26)*
MPD 24 146 (1.27-1.68)  1.39 (1.21-1.58)*
Noncase 1.7 1 1
With stroke
SPD 172 2.54 (0.76-6,92) 2.95 (0.86-9.04)
MPD 51 0,57 (0.11-1.86) 057 (0.12-1.87}
Noncase 74 1 1
Without stroke
3.6 192 (1.62-2.26)°  2.03 (1.73-2.37)*
MPD 25 142 (1.24-1.62)" 141 (1.25-1.60)"
Noncase 18 1 1 .
With ischemic
heart disease
SPD 11.1 0.96 (0.20-2.86) 3.43 (1.29-8.53)*
MPD 6.6 0.48 (0.08-1.57) 138 (0.51-3.19)
Noncase 95 1 1
Without ischemic
heart disease
SPD 37 198 (1.67-2.31)7 2,07 (1.77-2.41)"
MPD 25 144 (1.26-1.64)~  1.44 (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)
Nencase 7.7 1 1
Without other
cardiovascular
SPD 37 1.95 (1.64-2.29)~  2.05(1.75-2.39)*
MPD 25 142 (1.23-1.62) 142 (1.25-1.60)"
Moncase 18 1 1

00P Burdens, out-of-pocker health care expenditures as a share of household
consumption expenditures.

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

® Burden ratios after si o iling for potential that were
gender, age, marital status, employment status, pension status, urbanicity, and number
of cardiovascular risks and events.

* p<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

B ﬁ{: &ﬁ‘\:"-h&a ORI
.

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]. Qur 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.

Qur 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 more 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 vajue for the K6 scores of 14-24 is 85% in a population 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 anxiety 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: 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

Keywords: International Neuropsychiatric Interview. Outpatients were recruited consecutively and stratified by Patient

Internal medicine
Primary care
Depression
Suicide
Prevalence

Health Questionnajre-9 (PHQ-9) scores. Among 598 outpatients, we interviewed 75 random!y selected
patients and 29 whose results of the PHQ-9 were positive, We esti
using age, sex, physical findings by internal medical doctors and PHQ-9 scores as covariates.

Results: The estimated prevalence of major and minor depressive episodes were 7.4% [95% confidence interval

d pr e of depressive episode

(Cl): 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 heaith 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.)=
729 (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-8 (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 heaith
specialties. This hospital is focated in a small city (population of
124,756 in 2010) in the Tohoku region of Japan. The hospital servesas 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 consulted 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 (MI and MY), a research
assistant (TO) having experience in survey using the Mini-Mental
State Examination and PHQ-9in 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 persons 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
22.1. 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 fast 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
Jjudged 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-9, 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-III-R and ICD-10
criteria {25,26). 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 MIN, although the validity has not been completely established
[22-24). The module consists of six items that identify any suicide-
refated episedes or phenomena, including suicidal ideation within the
fast 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=6, planning or attempting suicide within 2 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 yourseifin
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 Item 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 MINI,

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 resuits. Trained psychiatrists (Mf or MY), who
were blind to the results of the PHQ-9, conducted structured MINJ
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
(IBM, 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 physicaily 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 consuited 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 1
Characteristics of the study participants

Median age {range) in years 75 (21-102)
Sex: female (%)
Clinical diagnosis of primary iliness (%)

Hypertension 58.7
Diabetes 16.0
Hyperlipidemia 159
Brain infarction 84
Arrhythmia 6.8

Number of visits in the past 6 months
Median (range) 4(0-74)

Table 2
Prevalence of depression and other psychiatric disorders
Estimated {858y
prevalence (%)
Any depressive episode 14.1 82-200
Major depressive episcde 74 3.4-114
{current, 2 weeks)
Minor depressive episode 6.8 26~1038
{current, 2 weeks)
Hypomanic episode (current) 0.8 0.0-2.4
PTSD (current, past month) 14 0.0-34
Alcohol dependence 54 03-105
{past 12 months)
Current suicidality 127 66-189

episode was 7.4% (95% ClI; 3.4% to 11.4%). That of any depressive
episode, including both major and minor depressive episode, was
14.1% (95% CI: 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 episode (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 prevalence 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 alcohol 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

Table 3
Rate of comorbid psychiatric disorders in patients with depressjon
Number ®
Major depressive episode (n=21)
Current suicidality 135 714
PTSD 1 48
Aleohol dependence 0 0
Any depressive episode (n==36)
Current suicidality 18 50.0
PTSD 2 56
Alcohol dependence 1 2.8
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the previous survey, while no patients had generalized anxiety
disorders in the present study.

These discrepancies may be explained by differences i partici-
pants and methods between the previous survey and the present
study. The previous survey was conducted in a hospital located in a
medium-sized city, whereas we examined prevalence of psychiatric
disorders in a rural hospital. The previous survey excluded patients
ofder than 65 years old, while the majority of participants in the
present study were older than 65 years old. In addition, we nead 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 suicidaf
thought more than several days in the past 2 weeks to mental health
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

" is2.9% [31], which is lower than that in other countries [32]. The lower

prevalence in the general 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 consuit 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
wmiedical doctors and mental health professionals, such as psychia-
trists, are needed.
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abstract

Collaborative Care in Primary Care to Identify and Treatment Depression

Masatoshi Inagaki"”, Tsuyuka Otsuki”, Takeshi Cho”, Mitsuhiko Yamada®

Many of depressed patients do not receive appropriate carc. Although some of the patients
consult to physicians as their primary care, many of the depressed patients in the primary care are
not identified as having depression, and thus, cannot receive appropriate depression care. Given the
situation, we discussed a model to identify depressed patients in the primary care settings and then
to introduce the depressed patients to appropriate care. Also we discussed required preparations to
perform the model including establishing collaborations among primary care and other
professionals.

We developed the model based on findings regarding prevalence of depression in primary care
settings, validity and utility of screening tools, aititudes of physicians toward depression in Japan,
and findings obtained in other countries, such as effectiveness of collaborative stepped care model.

As a result, feasibility of a nurse-centered collaborative stepped depression care model has been
discussed. The model includes periodical systematic performance of depression screening,
case-management for screening positive patients with probable depression, and consultation with
mental health professionals. Also, establishing collaborations among other professionals outside of
the primary care is required before starting the depression care model.

Jpn Bull Soc Psychiat 22:155-162, 2013

2 Department of Neuropsychiatry, Okayama University Hospital

%) Center for Suicide Prevention, National Instifite of Mental Health, National Center of Neurology
and Psychiatry

4 Cho Surgical Clinic

%) Department of Neuropsychopharmacology, National Institute of Mental Health, National Center
of Neurology and Psychiatry
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