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Clinical and Research Activities in Tohoku:
From Molecular Imaging to Disaster Recovery
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* Katsutoshi Furukawa: Department of Geriatrics and Gerontology, Institute of Development, Aging and Cancer, Tohoku University.
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Cognitive examination in older adults living in temporary
apartments after the Great East Japan Earthquake

Dear Editor,

Northeast Japan experienced an earthquake of magni-
tude 9.0 in 2011, followed by enormous tsunamis. This
seism destroyed coastal cities and killed nearly 20 000
people. After the disaster, many people who lost their
houses were forced to live in temporary apartments with
an area of just Sm? per family. Our group recently
recruited 686 older adults who lived in the temporary
apartments in Kesennuma, Japan, and examined their
cognitive functions using touch-panel computers' from
February to May 2013. The participants were aged 266
years (male/female 235/451, mean age 76.4 * 6.0 years).
The program of using a touch-panel computer con-
sisted of 15 questions that evaluate memory, orientation
and pattern recognition. The full (best) score is 15, and
scores of <12 are considered to be indicative of cognitive
impairment according to Urakami et al.! The study was
approved by the Tohoku University ethical committee.
Figure 1 shows the score distribution, showing that
36.0% of older adults in this group scored <12. This
result suggests that a significantly high percentage of
older adults who live in the temporary apartments could
be cognitively impaired, because 36.0% is much higher
than the data in the previous reports using the same
device in another area.?® In addition, this 36% is also
much higher than the prevalence of dementia reported
in Japan, which is 14.1%.* Our group previously
reported exacerbation of symptoms of Alzheimer's
disease after the earthquake,>® and the present study is
the first to epidemiologically investigate the prevalence
of dementia in older adults living in temporary resi-
dences. There are several reasons expected for the pos-
sibility of the high prevalence of dementia, which are as
follows: (i) changes in living circumstances; (ii) loss of
families, relatives and friends; (iii) loss of their daily
activities, such as farming and fishing; and (iv) isolation
from families and neighbors. Although it is not easy to
resolve the problem, we are now planning some anti-
dementia programs including exercise, diet, and man-
agement for lifestyle-related disorders to prevent
development and progression of dementia.
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Development of conversion formulae between 4-m, 5-m and

6-m gait speed

Dear Editor,

Physical performance is considered an essential compo-
nent of the definition of sarcopenia and its diagnostic
strategy.! Recently, the Asian Working Group on
Sarcopenia has recommended that 6-m usual gait speed
be used for measurement of physical performance.??
Unfortunately, the measurement method of usual gait
speed varies considerably by study, minimizing the
ability to generalize the study findings. In Japan, 5-m
gait speed has been used in several major cohort studies
in the elderly.*¢ In the present study, we aimed to
develop conversion formulae between 6-m and 5-m gait
speed.

Data were taken from the second year examinations
of the Kashiwa study. Briefly, the Kashiwa study is a
prospective cohort study on community-dwelling, func-
tionally independent adults aged 65 years or older living
in Kashiwa, Chiba, Japan, and the second year exami-
nation was conducted between September and Novem-
ber 2013.5 All 1529 participants who underwent gait
speed measurements were included in the analysis (782
men, 747 women). Gait speed measurements were con-
ducted by instructing participants to walk over an 11-m
straight course on a flat floor at their usual speed, during
which the time was measured for both a 5-m walk (from
3-m to 8-m line) and 4-m walk (from the starting line to
4-m line) during one walk. Gait speed for both mea-
surements was calculated in m/s. The correlation
between these two measurements was 0.82.

The non-parametric locally weighted scatter plot
smoothing (LOESS) method showed that the relation-
ship between 4-m gait speed and 5-m gait speed was
piecewise linear with an inflection point (change of
slope) at a 5-m usual gait speed of 1.6 m/s. The piece-
wise linear model had better fit than a simple linear
model, and the change of slope was statistically signifi-
cant (P<0.001). We also tested if the relationship
between 4-m gait speed and 5-m gait speed was modi-
fied by sex, but the modification effect was not statisti-
cally significant (P = 0.22). All analyses were conducted
using SAS version 9.3 (SAS Institute, Cary, NC, USA).

© 2015 Japan Geriatrics Society
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Figure 1 Scatter plot for 4-m gait speed and 5-m gait speed, and
fitted piecewise linear relationship.

Participant characteristics (mean + standard devia-
tion) were: age 73.9%S5.Syears, S-m gait speed
1.52+£0.25 m/s and 4-m gait speed 1.48 £0.26 m/s.
Piecewise linear regression showed that the following
equations could be used to convert from 5-m to 4-m
gait speed:

For 5-m gait speed <1.6 m/s:

4-m gait speed = 0.934 x (5-m gait speed) + 0.074
For 5-m gait speed >1.6 m/s:
4-m gait speed = 0.69 x (5-m gait speed) + 0.463

The scatter plot of 4-m and 5-m gait speed, and their
piecewise linear relationship are shown in Figure 1. The
R*=10.68.

To convert to 6-m gait speed, we substituted the
aforementioned equations for 4-m gait speed in the
formula with the R? of 0.93 from a previous study on a

doi: 10.1111/ggi.12317 | 233



Health Effects of a Farming Program to Foster
Community Social Capital of a Temporary Housing
Complex of the 2011 Great East Japan Earthquake

Sho Takahashi, MD, PhD; Mikihito Ishiki, MD, PhD; Naoki Kondo, MD, PhD;

Aiko Ishiki, MD; Takeshi Toriyama, MD; Shuko Takahashi, MD; Hidenori Moriyama, MD;
Masahiro Ueno, MD; Masaaki Shimanuki, MD, PhD; Toshio Kanno, MD, PhD;
Tomoharu Oki, MD; Kiyoshi Tabata, MD, PhD

Ohjective: We launched a health promotion program called the Hamarassen (“let’s get together”) Farm,
which provided farming opportunities for the victims of the Great East Japan Earthquake who resided in
temporary housing. The aim of this study was to evaluate the effecis of this program on physical and
mental health in terms of bone mineral density (BMD) and a sense of purpose in life.

Methods: Among 39 female participants in whom BMD was evaluated, there were 12 Hamarassen
participants, 8 self-farming control subjects, and 19 non-farming control subjects. BMD was measured
by calcaneal quantitative ultrasound immediately after the project launch and 5 months later. A sense
of purpose in life prior to and 2 months after the project's commencement was measured in 21
additional Hamarassen participants by use of the K-I Scale. Inierviews were also conducied to
qualitatively evaluate the effects of the Hamarassen program. ;

Results: The mean BMD T-score improved by 0.43 in the Hamarassen group, by 0.33 in the self-farming
group, and by 0.06 in the controls (p = 0.02). Among the 21 Hamarassen pariicipants in whom mental
health was evaluated, the average score for a sense of purpose in life improved from 20.51024.9 (p = 0.001).

Conclusions: The Hamarassen Farm provided disaster victims with opportunities for social participation,
interpersonal interaction, and physical exercise; such opportunities may improve physical and
psychosocial well-being. (Disaster Med Public Health Preparedness. 2015;0:1-8)

Key werds: preventive health services, public health practice, earthquakes

F | Vhe Great East Japan Earthquake occurred on
March 11, 2011, and caused a massive tsunami
with a maximum wave height of 40.1m,

which affected over 500km of Japan’s northeastern
coastal areas. As of December 2013, over 300,000
victims were reported as still living in temporary hous-
ing provided by the Japanese government for those who
lost their homes as a result of the tsunami. The city of
Rikuzentakata, examined in the present study, was one
of the areas most seriously affected by the disaster. Of
its total population of 23,302 before the disaster,
1773 people died or are still missing. Of 8550 house-
holds, 3368 were affected, and 13,474 people in
3159 households had to move to temporary housing
within 3 months of the tsunami.! Many of the people
who were obliged to move to temporary housing were
older adults. The average age of the city’s population
was high before the disaster occurred: in 2010, indivi-
duals older than 65 years accounted for 34.9% of the
total population.?

Depression and mental illness among victims have
been identified as a central issue in major disasters.’
The Great East Japan Earthquake was no exception,
and mental health care has become a basic aid activity
in victim support. After the earthquake, it was widely
observed that older residents in temporary housing
suffered from multiple physical and mental burdens
that were attributable not only to the disaster itself
but also to the loss of the communities to which the
residents originally belonged.*” Such individuals have
shown the tendency to be sedentary and to suffer from
high stress owing to the loss of their social roles and
the opportunity to participate in community life, and
these stresses are compounded by coping with the new
living environment of small rooms in the temporary
housing.6 The weakened physical, cognitive, and
mental functioning of older adults following loss of
social participation has been observed in connection
with previous large-scale disasters in Japan and is
known as “disuse syndrome.”” Although agriculture is

Disaster Medicine and Public Health Preparedness
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Health Effects of a Farming Program to Foster Community Social Capital

the primary industry in the study area, many individuals after
the disaster were unable to engage in farm work because they
had lost their land, were unable to access the land owing to a
lack of transport, or did not own any land even if they wished
to undertake farm work.

To prevent the development of disuse syndrome by providing
opportunities for social participation and physical activities for
older residents in temporary housing in Rikuzentakata, Iwate
Prefectural Takata Hospital in 2012 launched a farming project
called Hamarassen (“let’s get together”) Farm. In theory, social
participation may not only improve physical and mental health
but also increase community social capital, i.e., as Putnam
defined, “the collective value of all ‘social networks’ and the
inclinations that arise from these networks to do things for each
other.” Empirical evidence also suggests that social capital may
play an important role in disaster resilience.®'° Therefore, the
objectives of this study were to evaluate the effect of the
Hamarassen Farm project on physical and mental health in
terms of differences in changes in bone mineral density (BMD)
between participants and nonparticipants and changes in the
sense of purpose in life of the Hamarassen participants over a
5-month period. We also qualitatively evaluated narrative
comments provided by the Hamarassen participants to consider
the potential mechanisms of the effects of Hamarassen Farm on
physical and mental health.

METHODS

Hamarassen Farm

Regardless of age, gender, or experience, all residents in
temporary housing in Rikuzentakata were eligible to partici-
pate in the Hamarassen Farm project. All leaders of the self-
governing bodies of 50 temporary housing complexes in
Rikuzentakata were asked to take part in this project. Of
those leaders, 41 replied and 11 expressed interest in parti-
cipation (another 11 were already involved in community
farmland projects). In establishing the Hamarassen Farm,
from May to August 2012, members of the project team of
Iwate Prefectural Takata Hospital looked for fallow farmland
adjacent to or within 5 minutes’ walk of the participating
temporary housing complexes. Appropriate pieces of farmland
were found and negotiation for leasing took place with the
landowners. Only free farmland was leased (the landowners
received no rent or financial reward). Eventually, 11 farms
were set up. Landowners or local residents were asked to help
cultivate the farmland (if necessary, hospital workers also
cultivated it), and the cultivated farmland was handed over
to the study participants. The participants provided their own
seeds, seedlings, farming tools, and equipment and they
developed their own farming plans (Figure 1).

Recruitment of Hamarassen Participants
In June 2012, 12 female Hamarassen participants were recruited
who were residing in 3 temporary housing complexes that were

built shortly after the earthquake and their BMD was measured
(Hamarassen group). At the same time, health-promotion
seminars for the general population in Rikuzentakata were cat-
ried out, and volunteers who were willing to have their BMD
measured were recruited. Five months later, the BMD of
19 women who were not engaged in farming activities and
8 women who grew vegetables on their own farms or in their
own kitchen gardens were measured; the data of the former were
used for the nonparticipating group and those of the latter were
used as the self-farming group. For all 3 groups, BMD was
measured in June and November 2012. None of the participants
received any osteoporosis treatment before or during the project.

As of December 2013, the Hamarassen project was ongoing at
11 locations. There were approximately 80 participants, with
the male:female ratio being 1:8. The age range of the parti-
cipants was from 30 to 95 years, with the median age being
70. Approximately 40% of the participants had no experience
with farming. Only female Hamarassen participants partici-
pated in our BMD evaluation.

To evaluate the changes in the Hamarassen participants’
psychosocial well-being, the sense of purpose in life (sub-
jective attitude toward living significantly) among an addi-
tional 21 participants in 3 Hamarassen farms was measured
before the beginning of farming in June and August 2012.
Purpose in life was measured only in the Hamarassen group.

Measurement of BMD

Bone densitometry was performed by using quantitative ultra-
sound methods of the heel bone (GE Healthcare Japan) at the
launching of the project at the health lectures in June 2012 and
5 months later in November 2012. The calcaneus is a widely
used measuring spot for BMD by quantitative ultrasound. The
device used requires the application of alcohol or gel to the
foot, after which the foot can be placed in the device for
measurement, which takes up to 30 s. The calcaneus of the left
foot was measured to assess the lowest value of BMD. T-score-
derived variables were used for the evaluation.

Evaluation of the Sense of Purpose in Life

The K-I Scale was included in our self-administered ques-
tionnaire survey and the Feeling That Life is Worth Living
Among the Aged, a validated psychometric scale designed for
older adults in Japan,'! was used for the surveys. This scale was
constructed through the investigation of the notion of purpose
in life and has been verified to have high reliability and validity.
The scale quantifies the sense of having purpose in life by
means of questions on a sense of fulfillment, a desire to improve
oneself, motivation, and a sense of being. Participants were also
asked retrospectively about their sense of purpose before
becoming involved in the farm project. The K-1 Scale consists
of four factors: (1) self-actualization and motivation (challen-
ging spirit with purpose and motivation toward everything),
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(2) satisfaction with life (challenging spirit with self-awareness
of making a contribution to others), (3) motivation to live
(sense of self-progression), and (4) sense of existence (sense of
being approved of by others). There are a total of 16 questions.
Each question was scored by using the following scale: (1) agree
(2 points), (2) neither agree nor disagree (1 point), and
(3) disagree (O points). The total score was calculated, with
32 points signifying a perfect score. To assess the change in
responses before and after the intervention, an additional
evaluation using narrative interviews with open-ended ques-
tions was performed. Further, to assess the quality of having
been involved in the farm project, participants were given an
opportunity to provide free comments 5 months after having
commenced the farm work.

Statistical Analyses
Changes in BMD among the 3 groups were analyzed with a
difference-in-difference estimator, employing generalized

estimating equations under the assumption of normal
distribution of the BMD parameter. For comparability across
groups, the T-score, standardized for average, and standard
deviations were used. This approach can formally control the
effects of confounding factors. For confounding factors, age,
baseline BMD T-score, and residential temporary housing
complex were considered. Changes in purpose in life within
Hamarassen participants were modeled by using a generalized
estimating equation to address within-individual clustering.
One subject was omitted whose age information was not
provided. All analyses were conducted by using SAS version
9.3 (SAS Institute Inc., Cary, NC, USA).

Ethical Considerations

Participants gave their oral consent to have a physical
examination including measuring BMD and brief medical
interviews. This research was approved by the Iwate Pre-
fectural Takata Hospital Ethical Committee.
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i

Characteristics of the Female Participants in Whom Bone Mineral Density Was Evaluated

Hamarassen Farm Group Self-Farming Group Nonparticipating Control Group Total
Number of participants, n 12 8 19 39
Age, y, mean (SE) 74.3 (5.6) 73.5 (6.9) 81.1 (6.3) 774 (7.1)
Residential temporary housing complex, n (%)
Complex H 0 (O 4 (50) 10 (52.6) 14 (35.9)
Complex M 0 (0) 4 (50) 0 (0) 4 (10.3)
Complex S 7 (58.3) 0 (0) 1(5.3) 8 (20.5)
Complex Ta 1(8.3) 0(0) 2 (10.5) 3(7.7)
Complex Te 0 (0) 0 (0) 5(26.3) 5(12.8)
Complex Y 4 (33.3) 0 (0) 0 (0) 4 (10.3)
Complex U 0(© 0 (0) 1 (5.26) 1, (2.6)
Bone mineral density T-score, mean (SE)
Baseline -2.76 (0.78) -2.51 (1.09) -3.33 (0.76) —2.99 (0.89)
Follow-up -2.33 (0.9) -2.19 (1.12) -3.33 (0.61) —-2.76 (0.95)
Difference 0.43 (0.46) 0.33 (0.47) 0.06 (0.34) 0.23 (0.43)
P value 0.009 0.09 0.4 0.002
RESULTS

Changes in BMD

The individuals in whom BMD was evaluated were all
women. Those in the Hamarassen group and the self-farming
group were younger than the nonparticipants: the partici-
pants’ mean ages were 74.3 (SD = 5.6), 73.5 (SD = 6.9),
and 81.1 years (SD = 6.3) in the Hamarassen group, self-
farming group, and control group, respectively (Table 1). The
mean BMD was also high in the Hamarassen and self-farming
groups. The change in BMD T-scores in the Hamarassen
group was 0.43 (standard error [SE], 0.46; P = 0.009); that in
the self-farming group was 0.33 (SE, 0.47; P = 0.09) and that
in non-participating subjects was 0.06 (SE, 0.34; P = 0.43).

The GEE-based difference-in-difference models showed that
even with adjustment for baseline BMD, age, and residential
temporary housing complex, the differences in the changes in
BMD T-score compared with the control group were 0.36%
(95% confidence interval: 0.07 to 0.66) for the Hamarassen
group and 0.26 (95% confidence interval: —0.08 to 0.60) for
the self-farming group (Table 2).

Changes in Purpose-in-Life Score

At baseline, the total score was 20.5 (SD, 9.0) on average,
and that score increased to 24.9 (SD, 6.4) after 2 months of
participation (P = 0.005; Table 3 and Figure 2). The GEE
models revealed that even after adjustment for age, sex, and
residential temporary housing area, the total score and 3 of
the 4 components of the K-1 system increased over time after
involvement in the Hamarassen project. The total score rose
by 5.46 points (P = 0.0004), and there were increases in
self-actualization and motivation (1.81, P = 0.01), satisfac-
tion with life (2.42, P = 0.0002), and motivation to live
(0.73, P = 0.01. However, there was no large increase in

e

Differences in the Change in Bone Mineral Density
T-score: Results of Difference-Indifference Models With
Generalized Estimating Equations?®

95% Confidence

Estimates Intervals P value

Intercept -1.99 -5.36 1.38 0.2
Hamarassen Farm Group -0.69 -13 -0.04 0.04
Self-Farming Group -0.048 -1 0.95 0.9
Nonparticipating Group Referent .
Time (follow-up vs. baseline)  0.063 -0.09 0.21 0.4
Time x Hamarassen 0.36 0.07 0.66 0.02
Time x Self-Farming 0.26 -0.08 0.61 0.1
Time x Nonparticipating Referent .
Age -0.0045 -0.05 0.037 08

Fixed effects of residential temporary housing complex (7 complexes)
were adjusted for.

sense of existence (0.51, p = 0.14) (Table 4). Because the
K-1 system was originally designed for application among
subjects aged 60 years or older, a sensitivity analysis using
only 16 participants aged 60 and above was conducted.
However, the results were the same as in the original analyses,
with only very small differences appearing in the estimated
values.

Most of the free comments about the Hamarassen project
provided by the participants were positive, and they signaled
happiness and enjoyment related to the scheme (Table 5).
The participants’ positive feelings were related to the devel-
opment of new, continuous interpersonal connections with
other participants and the acquisition of emotional social
support through those communications.
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