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Effects of passive smoking and other living environments on asthma
severity among patients supported by a Tokyo medical aid program

L

LIS

Ichiyo Sazg

Abstract

Objectives: To study the relationship between asthma severity and passive smoking and other
living environments.

Methods: We used data from “medical report about asthmatics,” which each patient’s doctor filled
out, and “questionnaire about health and living environments,” which the asthmatics or their family
filled out. Logistic regression was used for cross-sectional analysis based on the data from all
asthmatic patients in 2008 (n=45568) and, for longitudinal analysis based on the data from patients
who applied for the license in 2008 and 2009 and renewed it by the end of 2011 (n=47373).
Results: The following associations were observed: High severity and passive smoking exposure
at work, ages 16 to 19 (males: odds ratio (OR) =1.80, 95% confidence interval (95%CI) =1.12-2.88,
females: OR=2.69, 95%CI=1.56-4.63); Longitudinal worsening in severity and passive smoking
exposure at work in women aged 16 to 19 (OR=2.11, 95%CI=1.03-4.30) and ever smoking in adults
(males: OR=1.20, 95%CI=1.03-1.39, females: OR=1.17, 95%CI=1.04-1.33); Passive smoking exposure
at home and impaired living environmental status, such as keeping pets indoors (males: OR=1.82,
95%CI=1.58-2.10, females: OR=1.62, 95%CI=1.48-1.76).

Conclusions: Passive smoking exposure at work was associated with severity and its longitudinal
worsening. Ever smoking was associated with longitudinal worsening in severity. Asthmatics and
their families who can’t avoid passive smoking exposure at home may live in the impaired living
environmental status.

keywords: asthma, severity, passive smoking, living environments, at work
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The actual situation of ‘“home visits”’ by prefectural public health
nurses and related challenges in human resource development

Kayoko ICHIKAWA

Abstract

Objectives: This study aimed to obtain suggestions for human resource development for
prefectural public health nurses (PHNs), by clarifying the actual situation of home visits by PHNs
based on their ideas, experience, work environment, and “Technical skills of visit”.

Methods: In total,426 PHNs were surveyed via a web-based questionnaire (response rate: 42.7%).
They worked fulltime at prefectural health centers in metropolitan areas. After analyzing
descriptive statistics, factors related to “technical skills of visit” were analyzed.

Results: More than half of surveyed PHNs recognized the importance of the visit but could not
visit enough. The level of “technical skills of visit” differed most between the middle-level and
novice groups. Factors related to “technical skills of visit” were experience, their ideas, and total
number of visits in the novice group, educational experience of rookie in the middle-level group,
and work environment in the expert group.

Discussion: At the prefectural health center, home visit cases are limited. Therefore, it is
necessary to reduce the work environment by allowing “job rotation” and sharing the visit cases,
because it is important to mature their “technical skills of visit”.

keywords: public health nurses, home visits, technical skills of visit, human resource

development, share visit cases
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A study on tuberculosis infection control at facilities for the elderly
in Ibaraki prefecture

Yuka Kopato

Abstract

Objectives: The purpose of this study was to examine the prevalence of tuberculosis (IB) among
the residents of facilities for the elderly in Ibaraki Prefecture and the status of the TB control
measures that these facilities employed in order to illustrate the role of the public health centers
(PHCs) in Ibaraki Prefecture.

Methods: A total of 12 PHCs that reported new TB outbreaks in facilities for the elderly from 2010
to 2011 (response received from 11 PHCs), and the status of TB control measures in 706 facilities
for the elderly were examined by disseminating self-administered questionnaires (valid response
rate: 76.2%).

Results: TB occurred in all institution types, and “high susceptibility” accounted for 54.3%, while
“symptomatic visit to the doctor” accounted for 88.6% according to the detection method. As
compared with the overall data for Ibaraki Prefecture, “delay in detection” was less frequently
observed in facilities for the elderly, though “delay in diagnosis” was observed more frequently.
While 75.8% of the facilities did not conduct training workshops on TB, there were many “training
workshop” and “infection information” requests. The incidence of TB was high in new group homes
and low-budget nursing homes, and many of these facilities did not have manuals in place or health
observations were not conducted.

Conclusion: In order to prevent TB at facilities for the elderly, the quality of health observations
by facility staff members needs to be enhanced. Therefore, PHCs should conduct training
workshops to achieve both information dissemination and enhanced understanding. In addition, it
is considered necessary to provide support for establishing structure and to provide information to
facilities such as group homes and low-budget nursing homes. The actual status of “delay in
diagnosis” needs to be presented to medical institutions, and deliberation on counter-measures is
desired.

keywords: tuberculosis, facilities for the elderly, public health centers, early identification,
infection control

Thesis Advisors: Tomofumi SONE, Yukari SUGITA
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Adaptive design in confirmatory clinical trial of
the dose-response relationship of metabolic drugs

Satoshi HATTORI

Abstract

Objective: In a phase II b clinical trial of metabolic drugs-in particular an oral hypoglycemic agent—
we proposed an adaptive design to reduce the trial period and decrease the number of subjects
assigned an insufficient dose. The performance of the adaptive design was compared with that of a
conventional method by computer simulation.

Methods: An interim analysis was conducted in the adaptive design when half of the subjects had
completed the clinical trial. According to the interim result, we reset the allocation ratio of each
dose. A computer simulation was run to compare the adaptive design with a conventional method.
Results: The probability of confirming the dose-response relationship tended to be higher with the
conventional method than with the proposed method. On the other hand, the probability of
correctly determining the best clinical dose by simulation was higher with the proposed method
than with the conventional method. The number and proportion of subjects assigned an insufficient
dose were lower with the proposed method than with the conventional method. Furthermore, the
clinical trial term with the proposed method was shorter than that with the conventional method.
Conclusion: Our adaptive design may enable a shorter clinical trial term than the conventional
method and may also decrease the number of subjects assigned an insufficient dose.

keywords: metabolic drugs, phase II b clinical trial, dose-response relationship, adaptive design,

simulation
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A comparison of clinical trial designs for finding dose-response relationships

Yasuhiro Iwama

Abstract

To find an optimal dose for a new trial drug, it is necessary to evaluate the dose-response
relationship in the development of the drug. Fixed-dose study is a basic method to clarify dose-
response relationship. On the other hand, flexible-dose studies were condncted to investigate the
effects of a drug against a placebo in some trials. There is no standard procedure to find the dose-
response information in the flexible-dose study, and such procedures can be useful. In this paper,
we aim to find the dose-response relationship in a flexible-dose study for depression, applying the
DLME model proposed by Xu, et al. (2012). Our simulation studies showed that the procedure with
the DLME model can estimate values of difference between the dosage and placebo as well as the
traditional fixed-dose procedure. In addition, the accuracy of the estimation from the DLME model
can be improved in situations where both criteria for dose increase and decrease are used in the

flexible-dose study.

keywords: depression disease, flexible-dose study, dose-response, DLME model, simulation
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x1 HELTI7EFROEDENGEE

mERE | & |apEi-vsex | CERURR | mepgy | TENERR
EAE - T5tR ~0.13 (0.17) 0.00 (0.08) ~2.23 (0.26)
ZHA? |TAR - TSR -0.27 (0.34) 0.02 (0.13) 1.10 (0.36)
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ERE - 75K -1.26 (0.18) -0.96 (0.08) | -2.60(0.31)
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[2] Xu (Steven) Xu, Min Yuan, Partha Nandy. Analysis of
doseresponse in flexible dose titration clinical
studies. Pharmaceutical statistics. 2012:11(4):280-6.
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A study of use of QALY in clinical research and its estimation

TANG Wentao

Abstract

EQ-5D-3L is a questionnaire commonly used in Japan for measuring HRQoL (health-related
quality of life) of different health states, when economic evaluations with QALY (quality adjusted
life year) as an outcome measure are performed. To obtain each utility value for 243 health states
described by EQ-5D-3L, an appropriate value set is needed. Several statistical models have been
proposed for the estimation, including a non-Bayesian model, which was used to estimate the
Japanese value set of EQ-5D-3L in 2002, and a new Bayesian model proposed in 2005. In this study,
we compare the performances of the non-Bayesian model and the Bayesian model when estimating
a value set for EQ-5D-3L. These models were compared in terms of prediction accuracy, systematic
bias and violation of monotonicity, using the real data collected in the United States. We also
propose an extended Bayesian model, and compared it with the other models. Our results did not
show any major differences among predicted value sets of EQ-5D-3L using estimates of those three
models, but the extended model had less mean absolute error of predicted utility values with the
observed utility values, than that of other models.

keywords: HRQoL, EQ-5D, value set, non-Bayesian model, Bayesian model

Thesis Advisors: Kunihiko TAKAHASHI, Takashi FUKUDA

I. Background and objective

QALY (Quality-adjusted life year) is one of the mostly
used outcome indexes in economic evaluations of health
interventions. QALY can be calculated by life years and
health-related quality of life (HRQoL) as:

QALYs=Y,Q, XLy

where Ly is the length unit of life year, and Qy
represents the HRQoL in this length unit, used as a
weight for adjustment. To estimate QALYs, the valuation
of HRQoL of different health states during life years
becomes a key issue. The TTO (time trade-off) or SG
(standard gamble) methods can measure utility value of
HRQoL directly, but have some demerits. On the other
hand, one commonly used questionnaires in the world

TRIEECE  m RIS (BORBA MR ZEHR)
B BFZEHCaRsEE > 5 —)

including Japan for measuring HRQoL is EQ-5D-3L [1].
EQ-5D-3L is a multi-attribute utility measure which can
describe 243 health states. To obtain the utility values of
HRQoL for these health states, an appropriate value set
needs to be estimated through well-designed surveys in
general population, for example [2] in Japan.

Most statistical models used to estimate the value sets
use the utility function in a particular additive form. We
call them non-Bayesian models in this paper for
convenience. On the other hand, Kharroubi et al.
proposed a new method based on a hierarchical Bayesian
model in 2005 [3] for another questionnaire SF-6D. In
this paper we focus on the comparison of the
performances of the new Bayesian model with the non-
Bayesian models in estimating the value set of EQ-5D-3L.
Additionally, we try to extend the Bayesian model, and
also compare it with others.
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II. Methods

The data collected by a national survey in the United
States for establishing the value set of EQ-5D-3L in 2002
was used in our study [4]. We extracted 45,276 TTO
values of 42 health states from the survey data for our
analysis, and further separated them into two samples:
model sample and validation sample. Model sample
which was used in statistical modeling to estimate the
value set consists of 31,822 TTO values of 31 health
states. The other 13,454 TTO values of 11 health states
were held back for validation of models. Negative TTO
values were transformed before they were used as
dependent variables in statistical modeling.

We compared 3 models in estimating the value set for
EQ-5D-3L in this research: 1. The non-Bayesian model
used to estimate Japanese value set for EQ-5D-3L [2]; 2.
The Bayesian model proposed [3]; 3. The extended
Bayesian model based on model 2 but did not include
dummy variables. The main criteria for comparison
include 1) MAE (mean absolute error) of predicted utility
values with observed mean utility values, 2) systematic
bias of prediction, and 3) violation of monotonicity in
utility values of two specific health states. For example,
state 12111 is supposed to be better than state 13111
because state 12111 has a lower or equal severity level in
each dimension. However, such a property is not always
maintained in estimated value set and better health states
with lower predicted utility values (violations) are
possible.

The estimation by the non-Bayesian model was carried
out by IBM SPSS Statistics 19.0. The estimation by two
Bayesian models were carried out by Markov chain
Monte Carlo (MCMC) simulation and Gibbs sampling.
Computation was performed by the program of JAGS
(Just Another Gibbs Sampler) and R. We ran MCMC
simulation for 10,000 iterations in 3 chains, with the first
5,000 iterations discarded as “burn-in”.

III. Results

The MAE of predicted values with mean utility values
of observed data for these 31 health states were
calculated (non-Bayesian model: 0.04; Bayesian model:
0.06; Extended Bayesian model: 0.03). The predicted
utility values for 11 health states in the validation sample
were also calculated (non-Bayesian model: 0.06; Bayesian

ARSI SE R SO

model: 0.08; Extended Bayesian model: 0.05).

Predicted values of the non-Bayesian model were
found to have a pattern of systematic bias: underestimate
good health states while overestimate moderate health
states. The biases of the predicted values for moderate
health states were more obvious in the Bayesian model
than in the non-Bayesian model. However, such biases
were not showed to be in a systematic style. A systematic
bias of overestimating moderate health states was also
observed in the extended Bayesian model. Such a
systematic bias is similar to that in the non-Bayesian
model, but to a slighter extent in the extended Bayesian
model. According to our observation, no violation of
monotonicity happened in the predicted utility values by
3 model.

IV. Discussion

In our results, the Bayesian model and extended
Bayesian model did not show any major differences with
the non-Bayesian model, in terms of accuracy of
prediction, systematic bias, and violation of monotonicity,
when estimating a value set for EQ-5D-3L by the data
collected in the United States. On the other hand, MAE
of prediction in the extended Bayesian model was less
than that in the Bayesian model and the non-Bayesian
model. Whether to introduce dummy variables into the
Bayesian model deserves more discussions. Future
studies on the comparative performances of these
models when estimating Japanese value set of EQ-5D-5L,
may generate valuable evidence for the selection between
these statistical models.
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Sample size re-estimation in clinical trials

Yasuhiro HASHIMOTO

Abstract

In the conventional drug-development process, it has been difficult to satisfy the social need to
get effective drugs on the market as early as possible and terminate ineffective drugs from being
developed. In clinical trial designs, some methods for sample size re-estimation have been proposed
in a framework of internal pilot design or adaptive group sequential design. In this paper, we
compared the performances of six methods for sample size re-estimation, based on reported data
from a clinical trial for a new medical treatment for a rare disease. For the comparison, we
calculated the expected sample size and power in the final analysis by each method through
simulations. Our results were able to show the properties and characteristics of each method,

giving useful information for choice of methods.

keywords: clinical trial, internal pilot design, adaptive group sequential design, sample size re-

estimation, rare disease
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Legionellosis in Japan 2007-2011
Hiroyuki TAHARA
Abstract

Legionnaires’ disease is a bacterial infection which is caused by Legionella bacteria. Legionellosis
cases are reported to National Institute of Infections Diseases through the National
Epidemiological Surveillance of. Infectious Disease (NESID). During 2007 to 2011 every prefecture
in Japan reported 3,847 cases of Legionellosis to NESID. This present study, we intended to explore
the risk factors that are associated with Legionella in Japan reported cases in NESID, conducted
epidemiography.

Survey items were age of the cases listed in the NESID, report week, gender, region
(prefecture), and the occupation.

the number of the reports peaked in 29 weeks that were in summer.

t occurred to predominantly a lot of men and was more than 80%. This disease has occurred in a
wide range of age from age 0 to age 100. There was a peak in the age group 50 years or older, and
an old and middle age man understood many things according to the past knowledge.

There are many reports from Tokyo, Kanagawa, Osaka, Aichi. But per 100,000 person reports
from prefectures, Toyama (1.95), Okayama (1.90), Ishikawa (1.57), Niigata (1.12), Tottori (1.11),
National average (0.64).

Exposure by occupation, the most common occupation is construction worker. And the next
most common occupation is driver.

keywords: legionnaires disease, NESID, risk factor

Thesis Advisors: Takaaki OHYAAMA, Yasuhiro KANATANI
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TIVT 4 T CTHIE S NAEREANKREZTOL. pneumophila
MG 1IC X 2ERBAETH -7, 200 A4 0 ASRAL,
ZDHIBLIONIFTEITCL TS [1,2]. TDOZENDS
WA OH¥ L LT The Legion : fE#5% A 4%, pneumo :
Jili, phil @ #fe & v 9 FIED 5 Legionella pneumophila &
wmHmEhiz, bAETIE, LIF A IMi%DZ & &2
FANRETRGELH 5. BRIHENAHOM KL Sh
TwiL YVt 2 ThER, 77 LBERETHLL VL %
SIEW (32 Legionella pneumophila) 12 & % JEYeHE T
HrLENTVS, LIFT A TEEIE, 48FE70D ML #E

TREHCE © RIEI, SHRE (RFHERAEEIRTZEER)

o Esh, WRROKOFIESHFELTEY, Ch
LOKERERT D E40%0 SHAGEE S, PCRICK Y
80% 77 LT EIN s L Vo HELRDH S [3]. &
FNOBEROKRIE, LI R IPEETLIZT OV
(RARHIZ IR T MU 2R R & 72 X ER Ok T) Ok
AZEB3D0THY, eI hbl bADEIFIERVE X
NTwb, LIF R IIEIL, FRICBIEamigAl s, —
WYEDAL YT NVE U FRIEREFRTDER Y T4 T v 78
BOZoZKNEN 5 [4]. MikAIL, ERO A THO
FRERIC L DR EENT A L IIHBETHY, UKD
I e Ak B AR DAl - AHEEIRZRE D B, Budic
EEIREVEALT 200D 5 5EESLETH L. LY
I 4 TR R B I3 R TReiE o 7o HiE i 2 L BB
AT HHE T, 20~50C CT#h L, 36CHI%ZTRY
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