Tahle 2 Mulivariate correlates of attempted suicide

been diagnosed with a sexually transmitted infection,
and having ever received money for sex. For females,
attempled suicide was associated with being between
the ages of 15 and 19, having ever experienced school
bullying, history of drug use, frequency of cigarette
smoking and alcohol use, history of unwanted sex and
receiving money for sex, and self esteem.

"1 Multivariate models to assess co-factors
of attempted suicide

Variables were selected for inclusion in the multi-
variate model if they showed a moderate association
(defined here as P < 0.20) with attempted suicide
based upon univariate odds ratios (Table 2). For
males, co-factors independently associated with at-
tempted suicide included identifying as homosexual/
bisexual and questioning their sexnal orientation
(odds ratio [OR] 598, 95% confidence interval [CI]
2.65-13.48), having ever experienced school bullying
(OR 5.33, 95% CI 2.98-9.56), having ever used drugs
(OR 3.12, 95% Cl 1.7-5.73), having ever experienced
unwanted sex (OR 2.03, 95% CI 1.12-3.84), havin

ever been diagnosed with a sexually tra.n.smjttes
infection (OR 2.94, 95% Cl 1.23-7.02), and self
esteem (OR 0.53, 95% Cl 0.29-0.97). For females,

co-factors independently associated with attempted
suicide included being between the ages of 20 and 24
(OR 0.47, 95% CI 0.30-0.74), having ever experi-
enced school bullying (OR 2.19, 95% CI 1.46-3.29),
having ever used drugs (OR 2.47, 95% CI 1.52-4.02),
and smoking occasionally or regularly (OR 2.22, 95%
Cl 1.33-3.69).

Discussion

These findings offer a closer look at behavioral and
contextual risk factors for suicide among youth in
Japan. Nine percent of the sample reported attempt-
ing suicide, with more females than males reporting a
history of suicide attempts. Significant independent
co-factors of attempted suicide were identified. For
males these co-factors included being homosexual or
bisexual, being bullied at school, history of drug use,
experiencing unwanted sex, experiencing a sexually
transmitted infection, and low self-esteem. For
females these co-factors included being ages
15-19 years, being bullied at school, history of drug
use, and smoking behavior. The findings support
prior models on multiple determinants of adolescent
suicidality [4], and raise awareness about a constel-



lation of variables that operate at unique levels of
analysis for youth in Japan, including stigmatized
personal conditions (male homosexuality), negative
interpersonal factors (being bullied), health risk
behaviors (drug use, smoking), and psychological
vulnerability (low self-esteem). Interestingly, living
with family, which has been previously shown to be a
protective factor [4], was not associated with at-
tempted suicide for either males or females. Experi-
ence of school bullying and history of drug use were
each associated with attempted suicide for both males
and females, suggesting these as potential priority
areas for informing preventive interventions to re-
duce suicide risk.

Research conducted across a range of geographic
locations has shown that adolescents and young
adults worldwide experience alarming levels of mental
health problems including risks for depression and
suicidal thoughts and behaviors (9, 24, 25]. Previous
suicide prevention programs targeting adolescents
and youth have identified the need for general edu-
cation about suicide, mental health screening and
treatment services, including school- and community-
based services to recognize individuals at risk, peer
support programs, crisis centers and anonymous
hotlines, and interventions following suicide attempts
[5, 11, 19]. In order to maximize the effectiveness of
programs, consideration of Japanese cultural factors
and local epidemiology should be taken into account.

Findings reported here suggest that, in the urban
Japanese context, school-based programs might be
particularly useful for providing general mental health
information and ces to youth, including initia-
tives to mitigate school bullying behaviors and sup-
port programs for those who have been targets of
bullying and harassment. Information about the risks
associated with drug use, alongside education about
harms associated with other health risk behaviors
such as smoking and drinking, are also potential
strategies for reducing risk for attempted suicide.
Observed gender differences suggest that specific
suicide prevention programs might pay special
attention to younger females and homosexual males.
Improvements to general sexual health education, for
example teaching strategies for refusing unwanted
sex, might also contribute to reductions in risk for
attempted suicide in this context.

Although not measured in this study, prior
research has revealed that stigma and shame about
mental health problems in Japan can challenge
attempts to provide education, prevention, and
treatment services [13, 20]. Youth might feel partic-
ularly uncomfortable discussing or confronting these
issues [12, 16]. Implementation of programs to reduce
youth’s vulnerability to suicide should proceed with
sensitivity to cultural norms and developmental pro-
cesses. Because school has been shown to be a site for
bullying among at-risk Japanese youth, intervention
programs should also take place in community

contexts, outside of schools, where bullied students
might feel more comfortable speaking out about their
experiences.

Three major limitations to the study warrant
altention. First, although street intercept sampling
techniques were used to maximize recruitment efforis
and achieve a sample that reflected the target demo-
graphic group, the findings here might not be gener-
alizable to all youth in urban Japan such as individuals
who do not regularly frequent public community set-
tings. Indeed, youth who tend to isolate themselves at
home might show unique risk patterns [2, 28]. Con-
sequently the findings might underestimate attempted
suicide due to exclusion of adolescents who infre-
quently visit social venues and who are more socially
isolated. Other rigorous sampling methods to improve
generalizability of outcomes can be considered for
future research, such as probability based school
surveys. Second, because of cultural stigmas toward
psychological health and related hullfnpmblems.
participants’ responses might have been prone to bias,
including underreporting of key variables that might
be stigmatized, such as attempted suicide and low self-
esteem, and over-reporting behaviors that might be
considered normative or socially desirable for their
age group, such as drug and alcohol use. Third,
because of the cross-sectional design, inferences about
directional associations between attempted suicide
and other variables cannot be made. Because of the
exploratory nature of the research, the survey was not
constructed to explicitly test a theoretical model of
determinants for attempted suicide for Japanese
youth. Based on analysis here, further hypothesis-
driven research can clarify the processes and direc-
tional linkages between attempted suicide with
individual, interpersonal, behavioral, and psycholog-
ical co-factors, which can then inform development of
theory-based intervention programs for suicide
prevention among Japanese youth.

Despite these noted limitations, the findings here
provide unique insights into the mental health vul-
nerabilities among youth in Japan. Much prior
research aiming to understand the suicide epidemic in
Japan has focused on macro variables such as eco-
nomic determinants at the national level [1]. In this
study, we observed that mundane issues which youth
might experience in their day-to-day lives—such as
being bullied, or drinking alcohol, or sexual activ-
ity—can contribute to risk for attempted suicide and
other mental health problems. More theoretical con-
structions of specific mechanisms and pathways
toward risk for attempted suicide are warranted in
order 1o build intervention strategies that can be
delivered to individuals, perhaps in school or com-
munity contexts. The current findings offer important
glirnKses inta the social epidemiology of suicide for
youth in Japan, and substantial further efforts are
needed to build a stronger evidence base for pre-
ventive interventions and policies.
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Summary

Highly active antiretroviral therapy (HAART) has improved mortality rates of patients with
human immunodeficiency virus (HIV), but the incidence of new HIV patients in Japan has not
decreased. Thus, the number of patients taking antiretroviral drugs has increased cumulatively
each year, and treating these patients has become a challenge. As HIV patients are treated
primarily with medication, we examined the situation regarding anti-HIV drugs at hospitals
specializing in the treatment of acquired immune deficiency syndrome (AIDS) in Japan. Based on
the number of patients, 98 AIDS-specialist hospitals were categorized as extra-large (EXLN-
H, >50 patients), large (LN-H, 30-50 patients), medium (MN-H, 10-29 patients), and small
hospitals (SN-H, <10 patients). The number of patients taking drugs, the drugs and HAART
regimens used, and the stocked drugs were investigated, and the stock cost per patient was
calculated by category, ExLN-Hs and LN-Hs maintained a wide range of drugs for difficult-to
-treat patients, whereas MN-Hs and SN-Hs had adopted a smaller number of drugs, with which
the doctors were more familiar. Nevertheless, in terms of HAART regimens, LN-Hs, like MN-
Hs and SN-Hs, chiefly employed commonly used, and not new, regimens. Owing to their large
drug inventory yet limited use of regimens, LH-Hs had a stock cost per patient that was 3.7, 2.2,
and 2.9 times those at SN-Hs, MN-Hs, and ExLN-Hs, respectively. In attempting to meet the
needs of all patients, LN -Hs appear to suffer from inefficient use of HIV therapies. To resolve this
problem, we suggest that difficult-to-treat patients should be treated only at ExLN-Hs, and LN-
Hs should receive ather HIV patients, as should MN-Hs and SN-Hs.
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Introduction

The development of highly active antiretro-
viral therapy (HAART) has improved the
mortality rates of patients with human immu-
nodeficiency virus (HIV)/acquired immuno-
deficiency syndrome (AIDS)'®, although the
incidence of newly infected HIV patients in
Japan has not decreased®, Thus, the number
of patients has increased cumulatively every
year. While the medical system for AIDS
treatment in Japan was designed in terms of
central hospitals that receive a large number
of patients*¥, the total number of patients is
about to exceed the capacity of these
hospitals”. Additionally, some hospitals are
reluctant to receive these excess patients
because of awareness of the severe side-
effects of anti-HIV drugs™ and concern that
the high cost of the drugs could potentially
affect the financial situation of the hospital?.

So far, the burdens on hospitals with very
large numbers of AIDS patients and on other
hospitals have not been evaluated from a
consistent viewpoint. Therefore, the objective
of this study was to evaluate the administra-
tive and financial burden of anti-HIV drugs
on hospitals of various sizes, based on phar-
macy stocks of anti-HIV drugs, because
medication is the predominant treatment for
HIV infection. We also discuss how the in-
creasing number of HIV patients might best
be allocated to.various types of hospitals.

Methods

Our research was conducted by evaluating
monthly information regarding anti-HIV
drugs; surveys were sent by mail in May 2005
and May 2006. The numbers of hospitals
contacted were 370 in 2005 and 371 in 2006,
We sought information regarding the number
of patients receiving HAART, the HAART
regimens used, and the drugs adopted and
stocked at each hospital. In 2005, 260 (70.3%,)

hospitals responded; in 2006, 205 (54.2%)
responded. Ninety-eight hospitals disclosed
complete pharmacy information regarding
stocked anti-HIV drugs.

The hospitals were classified into four cate-
gories, based on the number of HIV/AIDS
patients being treated with drugs: those with
an extra-large number of patients (ExLN-H,
=250 patients), those with a large number
(LN-H, 30-49 patients), those with a medium
number (MN-H, 10-29 patients), and those
with a small number (SN-H, <10 patients),
The average rate of drug adoption (adoption
rate) by the hospitals in each category was
calculated for each anti-HIV drug (Table 1),
The average number of drugs adopted (adop-
tion average) by the hospitals in each cate-
gory was calculated from the adoption rates.
The top five HAART regimens being used
were ranked (Table 2). A HAART regimen
was defined as consisting of two nucleoside
reverse transcriptase inhibitors (NRTI),
called “"key drugs” and a non-nucleoside
reverse transcriptase inhibitor (NNRTI) or
protease inhibitor (PI)'®. Either lamivudine
(3TC) or emtricitabine (FTC), which act via
similar mechanisms, was used in all of the top
five regimens, The quantities of drugs stocked
by the hospitals in each category were deter-
mined, and these quantities were used to
calculate the monthly stock costs per hospital
and per patient (Table 3). Finally, the mon-
thly stock costs per patient were compared
among hospital categories.

Results

Table 1 shows the drug adoption rates for
the hospital categories. Drugs with a 100%
adoption rate were commonly used drugs, and
those with an adoption rate of <50% were
typically newly approved drugs. ExLN-Hs
had the highest adoption rates for all drugs.
LN-Hs and ExLLN-Hs had several drugs with
a 100% adoption rate, MN-Hs had only one,

Pharmaceutical Regulatory Science Vol. 39 No.7 (2008)
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Table 1 Drug Approval Dates and Adoption Rates According to Hospital Categories

Drug

Drug N
A Abbreviation

Approval
Date SN-Hs

Adoption Rate

MN-Hs LN-Hs ExLN-Hs

Nucleoside Reverse Transcriptase Inhibitors (NRTIs)

Zidovudine AZT 11/1987 66% 93%  100% 100%

Didanosine (125) ddl 771992 23% 55%  100% 100%

Didanosine (200) ddl 7/1992

Zalcitabine ddC 4/1996 3% 5% 10% 44%

Lamivudine (150) 3TC 21997 92%  100%  100% 100%

Lamivudine (300) iTcC 9/2003

Stavudine (15) d4T 71997 51% %1% 100% 100%

Stavudine (20) 4T 7/1997

Abacavir ABC 9/1999 19% 68% 70% 89%

Tenofovir TDF 4/2004 26% 70%  100% 100%

Emtricitabine FTC 4/2005 0% 0% 0% 1%
NRTI combination agents

AZTATC COM 6/1996  19% 30% 50% 80%

TDF/FTC TVD 42005 0% 2% 10% 22%

ABC/3TC EZC 1/2005 1% 2% 0% 44%
Non-nucleoside Reverse Transcriptase Inhibitors (NNRTIs)

Nevirapine NVP 12/1998 8% 20% 50% 89%

Efavirenz EFV 9/1999  61% 93%  100% 100%

Delavirdine DLV 572000 0% 0% 0% 0%
Protease inhibitors (Pls)

Indinavir IDV 4/1997 20% 36% 60% 67%

Saquinavir sQV 9/1997 % 14% 40% 67%

Nelfipavir NFV 3/1998 50% 89% 20% 100%

Lopinavir/Ritonavir LPVir 12/2000 8% 82%  100% 100%

Atazanavir (150) ATV 1/2004 16% 52% 90% 100%

Atazanavir (200) ATV 112004

Fosamprenavir FPV 172005 3% 9% 10% 56%

Note: The frequencies of different drug products having the same components are combined. Bold
indicates 100% adoption, and italic indicates < 50% adoption,

and SN-Hs had none. LN-Hs and MN-Hs
had a similar number of drugs with an adop-
tion rate of <50%. The average numbers of
drugs adopted by the hospitals according to
category were 14.7 for ExLN-Hs, 11.8 for
LN-Hs, 9.1 for MN-Hs, and 4.9 for SN-Hs.

The rankings of the HAART regimens used
by the hospitals in the four categories are
shown in Table 2. Among the “backbane”
drugs, TDF (see Table 1 for drug names)
ranked lower in 2005 but higher in 2006, and
d4T fell out of the rankings in the ExXLN-Hs

Pharmaceutical Regulatory Science Vol. 39 No.7 (2008)
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Table 2 Ranking of the HAART Regimens at the Hospitals in Each Category

SN-H _ N=319

MN-H  N=684

LN-H N=232

ExL-H N=|

371

May 2006 %

%

%

%

AZT,EFV 154 (1) TDF,EFV 140 (4) TDF,EFV 159 (2) TDF,EFV 139 (2)
AZT,NFV 113 (2) AZT, EFV 133 (2) TDF, ATV 15.0
TDF,EFV 141 (5) AZT,NFV 72 (1)AZT,EFV 52

AZT, LPVir 6.6
d4T,EFV 56
Others 47.0

d4T, EFV

Others 345

7.0 (3) AZT,NFV 43
(4) d4T,NFV 40 (5)d4T, NFV 43

QOthers 554

TDF, ATV 123

TDF, LPV/r 45
Others 51.5

(3)

(1) AZT,EFV 106 (1)
(3) AZT,LPV/r 73 (4)

May2005 %

AZT, EFV 14.2
AZT,NFV 137
diéT, NFV 86
d4T,EFV 80
TDF,EFV 75
Others 48.0

%
AZT,NFV 13.7
AZT,EFV 119
44T, EFV 8.2
TDF,EFV 78
d4T, NFV 6.6
Others 51.8

%
AZT,EFV 102
TDF,EFV 9.2
AZT,NFV 638
a4l EFV 61
aqdT, LPVr 54
Others 62.3

%
AZT,EFV 130
TDF,EFV 99
TDF, ATV 89
AZT, LPV/r 88
a4l LPVir 5.4
Others 54.0

e T T

Note 1, For simplicity, FTC and 31C are not included, because one or the other was used

all regimens.

Note 2; Combination products were divided and counted as follows: COM with AZT and
3TC, TVD with TDF and FTC and EZC with ABC and 3TC.

Table 3 Average Monthly Stock Cost per Patient According to Hospital

Categories

Hospital category (number)

SN-Hs (68) MN-Hs (19) LN-Hs (6) ExLN-Hs (5)

Number of patients
Stock cost per hospital (¥1000)
Stock cost per patient (¥1000)

145.4 2,087.5
37.0 61.5 138.0 47.0

267 645 234 1285

53839 12,076.6

Note 1. The stock cost was calculated from the stock of anti-HIV drugs at each hospital
at the end of May, 2006, based on the prices in the National Health Insurance Drug

Price Standard.

Note 2. Bold indicates the maximum value; ifalics, the minimum value.

Note 3. Stock cost per patient =

(Stock cost per hospital x number of hospitals in category)/(number of patients)

category. In MN-Hs and SN-Hs, AZT and
d4T, which have been used over a long period,
were still ranked highly, Among the key
drugs, EFV and NFV were used similarly in
MN-Hs, SN-Hs, and even in LN-Hs, whereas
LPV and ATV, which have only been intro-
duced relatively recently, often had higher
rankings in ExLN-Hs.

As shown in Table 3, the LN-Hs category
had the highest monthly stock cost per

patient, and the MN-Hs category had the
second highest cost. The stock cost at LN-Hs
was 3.7 times that at SN-Hs, 2.2 times that at
MN-Hs, and 2.9 times that at ExLN-Hs.

Discussion

Our study indicates that hospitals in the
LN-Hs category are carrying a greater bur-
den in the treatment of HIV patients, as
compared with hospitals in other categories.

Pharmaceutical Regulatory Science Vol. 39 No. 7 (2008)
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We have devised a new hospital classification
for this study, and it remains necessary to
consider how ExLN-Hs, LN-Hs, MN-Hs and
SN-Hs are related to previous categoriza-
tions of the AIDS-specialist hospital system
in Japan, such as AIDS-specialized block-
center hospitals, core-based hospitals, based
hospitals, and cooperation hospitals®.

Based on the trend reflected in the rankings
of HAART regimens (Table 2), it appears
that SN-Hs, MN-Hs, and LN-Hs are seeking
to avoid risk by selecting commonly used
HAART regimens. On the other hand, based
on the adoption rates of new drugs (Table 1),
it appears that EXLN-Hs and LN-Hs are
making efforts to receive difficult-to-treat
patients. In fact, LN-Hs appear unusual in
this regard.

It is necessary to consider the apparently
unusual drug choices of LN-Hs. Not only
patients, but also their families, and even the
general public, tend to expect more from
hospitals that treat a large number of
patients, and most hospitals make an effort to
respond to these expectations. However, the
efficiency of hospital management is also an
important issue. The rankings of HAART
regimens (Table 2) suggest that SN-Hs and
MN-Hs are reducing their risk of inefficiency
by limiting the treatment of stable HIV
patients to HAART regimens that are well
understood by the doctors. ExLN-Hs can
avoid inefficiency by limiting the patients they
treat to those with diseases closely related to
HIV, and attempts by some hospitals to spe-
cialize as AIDS-treatment hospitals appear to
have been at least partially successful. How-
ever, LN-Hs have not been free to make such
choices regarding patients. Therefore, we
believe that LN-Hs have had to accept a
larger risk of potential inefficiency, given
their relatively small number of staff, less
easy access to drug information, and the
many treatments they feel obliged to offer.

In summary, our study indicates that the
wide range of anti-HIV drugs available for
patient treatment at LN-Hs creates a great
burden on these hospitals in terms of stock

Pharmaceutical Regulatory Science Vol. 39 No. 7 (2008)

cost per patient. The following factors affect
a hospital's burden regarding HIV patients:
prompt and easy access to information about
drug regimens, preparation for unstable and
difficult-to-treat HIV patients, and the num-
ber of HIV patients treated. Easy access to
information has been discussed in a previous
report”. With respect to preparation for un-
stable and difficult-to-treat patients, ExXLN-
Hs should strengthen their role in treating
these patients, as part of their specialization
in HIV treatment. If this were to happen, the
burden on LN-Hs would be reduced. To more
efficiently distribute the burden of the cumula-
tively increasing number of HIV patients,
LN-Hs, in addition to MN-Hs and SN-Hs,
may have to focus primarily on HIV patients
who are stable on established HAART regi-
mens.

Conclusion

Our study indicates that LN-Hs currently
carry a heavy burden in the treatment of
AIDS patients, especially in terms of the
stock cost of anti-HIV drugs per patient.
To resolve this problem, we suggest that
difficult-to-treat patients should be treated at
ExLN-Hs only, and LN-Hs should focus on
other HIV patients, as should MN-Hs and
SN-Hs.
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Table 2. Estimated Rates of New Human

Immunodeficiency Virus Infections, 50 US
States and the District of Columbla, 2006*

Charactenistic Rate (95% CI)®
Total 228 (195-26.1)
Sex
Male 34.3 (29.1-39.5)
Female 11.9 (10.0-13.7)
Race/ethnicity
White - 115 B.6-13.4)
Black 83.7 (70.9-96.5)
Hispanic 203 (23.8-35.0)
Aslan/Pacific Islandar 10.3 (4.2-16.3)
American Incian/ 14,86 (3.0-26.2)
Alaska Native
Age, y
13-29 26.8 (22.8-31.0)
30-39 42,6 (35.7-49.4)
40-49 30.7 (25.8-35.6)
50-99 85 (5.1-7.9)

Abbrestation: Cl, confidence interval

" Stralified extrapolation approach. See Table 1 for nu-
martor information,

5 Par 100 000 population; postcensus estimates from the
US Bureau of tha Census
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